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B. J. Knutson

G. K. Allen
Westinghouse Hanford Company

L. Lauerhass
Pacific Northwest Laboratory

ABSTRACT

In accordance with the National Environmental Policy Act of 1969, an environmental impact

statement is required for disposal of the radioactive waste stored in 177 underground storage

tanks at the Hanford Site.

This document is the engineering data package for the Extensive Separations.Pretreatment

alternative. It includes waste treatment operations that would take place between waste

retrieval and transfer and closure of single-shell tanks and double-shell tanks. The purpose

of this alternative would be to process the tank wastes and to reduce the amount of high-level

waste to less than 625 cubic meters (equivalent to 1,000 glass canisters measuring 0.61

meters [m] diameter by 3.05 m long at 0.62 cubic meters each) and to reduce the curie

6 19s5
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loading of the low-level waste to U.S. Nuclear Regulatory Commission, Class A or ALARA

(as low as reasonably achievable), whichever is lower.

This data package includes two options for disposing of the cesium and strontium capsules.

After the capsules have been returned to the Hanford Site, Option. 1 assumes that they would

be repackaged if,-necessary, overpacked, and sent to an offsite geological repository forfinal

disposal., No fr'7acts or costs for these operations are included in this data package.

Option 2 would process and distribute the strontium and cesium from the capsules into

high-level waste glass.

The data package also describes two options for dealing with low-level waste forms.

Option A would vitrify and place low-level waste into a retrievable sulfur matrix; Option B

would place low-level waste into a grout matrix.
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1.0 INTRODUCTION

In accordance with the National Environmental Policy Act of 1969, an environmental impact
statement is required for disposal of the radioactive waste stored in 177 underground storage
tanks at the Hanford Site. On January 28, 1994, the U.S. Department of Energy (DOE)
announced by a Notice of Intent (NOI) in the Federal Register that an environmental impact
statement (EIS) would be prepared for the disposal of waste in 177 underground storage
tanks and the approximately 2,000 cesium and strontium capsules at the Hanford Site. The
purpose of the EIS is to identify and evaluate the impacts of the proposed actions in the
recently amended Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1994).

The Tank Waste Remediation System organization of the Westinghouse Hanford Company
has been assigned the task of preparing the EIS. The Tank Waste Remediation System has
established an outline for the EIS stating that it will encompass the following five
alternatives:

No disposal action
In situ disposal
Extensive separations pretreatment
No separations
Tri-Party Agreement preferred alternative.

In addition to the five alternatives listed above, three other data packages will be created.
They address the following:

Waste retrieval and transfer
Tank closure
Disposition of cesium and strontium capsules.

Engineering data will be provided in the form of tables and figures to the Jacobs Engineering
Company. The data will be equivalent to the data prepared for the Final Environmental
Impact Statement, Disposal of Hanford Defense High-Level, Transuranic and Tank Wastes
(DOE 1987) and the Hanford Defense Waste Disposal Alternatives: Engineering Support
Data for the Hanford Defense Waste - Environmental Impact Statement (RHO 1985), plus
any additional information the Jacobs Engineering Company requests. All data will be
compiled into individual data packages.

This document is' the data package for the Extensive Separations Pretreatment alternative.

1-1
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2.0 SCOPE

The Extensive Separations Pretreatment alternative data package includes waste treatment
operations that would take place between waste retrieval and transfer and closure of single-
shell tanks (SSTs) and double-shell tanks (DSTs). Retrieval and transfer and tank closure are
not covered here but are addressed in a separate data package.

This data package includes two options for disposing of the cesium and strontium capsules
and two options for treating low-level waste (LLW).

* After the strontium and cesium capsules have been returned to the Hanford
Site, Option 1 assumes that the capsules would be repackaged if necessary,
overpacked, and sent to a geologic repository for final disposal. This option is
the same as that assumed in the Tri-Party Agreement preferred alternative. No
impacts or costs for this option are included.

* In Option 2, strontium and cesium would be processed and distributed into
high-level waste glass. The process and the characteristics of HLW for
Options 1 and 2 are addressed.

* In Option A, LLW would be vitrified and placed into a retrievable sulfur
matrix. This option is the same as that assumed in the Tri-Party Agreement
alternative.

* In Option B, LLW would be placed retrievably into a grout matrix in
removable tubes in concrete vaults.

The data package addresses the impacts of the following three integrated combinations of the
above options:

* Option 1 and Option A (or Option IA). This combination of cesium and
strontium capsule overpacking and LLW Option A glass is the same
combination of options as that assumed in the Tri-Party Agreement preferred
alternative. The combination is designated as the Extensive Separations
Pretreatment (ESP) or Extensive Separations alternative. Section 9.0 data
tables contain the results of combining these two options. No impacts or costs
from capsule overpacking activity are included. For information on capsule
overpacking impacts and costs, refer to Disposition of Cesium and Strontium
Capsules Engineering Data Package for the Tank Waste Remediation System
Environmental Impact Statement (Nankani 1995).

2-1
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" Option 2 and Option A (or Option 2A). This combination of cesium and
strontium capsule blending and LLW Option A glass would process and
distribute cesium and strontium uniformly into HLW glass. The process and
the characteristics of HLW glass with blended cesium and strontium are
addressed in combination with the treatment of LLW to produce a glass-sulfur
matrix. The combination is designated as HLW Option 2 capsule blending.
The difference in impacts and costs between this and the Extensive Separations
alternative are discussed in Section 9.1, but the results are not included in
Section 9.0 data tables.

" Option 1 and Option B (or Option IB). This combination of cesium and
strontium capsule overpacking and LLW Option B grout would place LLW
into a grout matrix in combination without blending of cesium and strontium
from capsules into HLW glass. This combination is designated as LLW
Option B grout. The difference in impacts and costs between this and the
Extensive Separations alternative are discussed in Section 9.2, but the results
are not included in Section 9.0 data tables.

The impacts from the fourth possible combination, that of Option 2 and Option B, are not
addressed in this data package.

2-2
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3.0 OVERVIEW OF THE EXTENSIVE SEPARATIONS
PRETREATMENT ALTERNATIVE

The purpose of the Extensive Separations Pretreatment. (ESP) alternative is to process tank
wastes to reduce the amount of high-level waste (HLW) to less than 1,000 glass canisters
(625 cubic meters [m 3] measuring 0.61 meters [m] diameter by 3.05 m long at 0.62 m3 each)
and to reduce the curie loading of the low-level waste (LLW) to U.S. Nuclear Regulatory
Commission (NRC) Class A or as low as reasonably achievable (ALARA), whichever is
lower. There were no radiation criteria applied to the LLW canisters. However, the LLW
processing facility would be designed to be contact operated and maintained. The technical
uncertainty of the processing steps is intended to be reduced through innovative research and
development.

The generic outline for the ESP alternative is shown in Figure 3-1. A brief description
follows.

3.1 MANAGE TANK WASTES

The characterization of tank wastes would provide data to support tank remediation. All salt-
well pumping activities for single-shell tanks (SSTs) would be completed, and existing and
future dilute liquid waste would be evaporated to increase available double-shell tank (DST)
space.

3.2 RETRIEVAL

The majority of DST waste would be extracted from the tanks by slurry pumping. Hydraulic
sluicing would be used to extract the majority of the waste from SSTs for transfer to DSTs.
All SST waste would be removed by 2018. Retrieval efficiency would be 99 percent for
SSTs and higher for DSTs.

It should be noted that material balances for the facilities are based on 100 percent waste
retrieval. This was considered to be a conservative estimate for equipment sizes, facility
releases, amount of final waste forms, and the curie and chemical content of final waste
forms. Environmental impacts of tank residues are discussed in the Waste Retrieval and
Transfer Engineering Data Package for the Tank Waste Remediation System Environmental
Impact Statement (Fredenburg 1995) and the Closure Technical Data Package for the Tank
Waste Remediation System Environmental Impact Statement (Scanlon et al. 1995).

3-1
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Figure 3-1. Disposal of Tank Waste Extensive Separations Pretreatment Alternative.
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3.3 PRETREATMENT

A pretreatment facility would be constructed to separate wastes into low-level and high-level
fractions. The proposed separation processes would include the following:

* Sludge washing to remove the water soluble fraction from the insoluble
fraction

. Leaching with sodium hydroxide solution to decrease the high-level solids
fraction

* Acid dissolution and solids recycling to dissolve as many of the high-level
solids as possible

* Solvent extracting and ion exchanging of acidic solutions to concentrate the
high-level radionuclides

* Ion exchanging to remove cesium, strontium, and technetium from the alkaline
low-level fraction

* Recycling of water, nitric acid, and sodium hydroxide to reduce low-level
waste volumes.

3.4 TREATMIENT/MMOBILIZATION

Both LLW and HLW fractions would be converted into glass. The HLW would be placed in
disposal canisters and might need onsite storage for some time before being shipping offsite
for permanent disposal. A HLW canister storage building would be provided near the
pretreatment facility. The LLW glass would require lag storage before final disposal.

This data package describes two facilities: an integrated pretreatment and HLW vitrification
facility and a detached LLW vitrification facility. Interim storage for all HLW glass
produced in the facility's lifetime will be estimated. This data package will also consider
substituting a LLW grout facility for the LLW vitrification facility (see Section 2.0).

3.5 STORAGE/DISPOSAL

The HLW fraction would be sent offsite to a geologic repository for final disposal. The
LLW fraction would be disposed of onsite near the surface in a retrievable form.
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This data package assumes that LLW would be disposed of onsite in 5,300 m3 vaults in a
polymer/sulfur matrix (glass) or in a grout matrix. Criteria in the Tank Waste Remediation
System Facility Configuration Study (Boomer et al. 1994) state:

"There shall be engineered features to allow for. retrieval of the glass product in a
sulfur cement matrix form OR in bulk glass form stored in 10 m3 [cubic meter]
casks."

Alternately the LLW would be placed retrievably into a grout matrix in removable tubes in
the concrete vaults.
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4.0 PROCESS DESCRIPTION

The process strategy for the example Extensive Separations Pretreatment'(ESP) flowsheets
are compared'in Figure 4-1 with the Tri-Party Agreement preferred alternative.

The Tri-Party Agreement alternative would use only three unit'processes to separate the
solids from the water solubles, to reduce the solids volume by sodium hydroxide leach, and
to reduce the cesium in the alkaline low-level waste (LLW) to U. S. Nuclear Regulatory
Commission (NRC) Class C limits.

The ESP alternative would be more complex, requiring 15 processing systems to reduce the
high-level waste (HLW) volume and the radionuclide content of the LLW to NRC Class A
limits. In HLW Option 2 capsule blending, unit processes would be added to dissolve the
cesium chloride in water and exchange the chloride for nitrate.

A simplified ESP processing flowsheet is shown in Figure 4-2. The strategy would be to
successively leach the solids with water, sodium hydroxide solution, nitric acid, and acidic
fluoride solution to dissolve as much of the bulk inert constituents as possible. The acidic
solutions would then be treated by solvent extraction and ion exchange to remove the
radionuclides from the nonradioactive bulk materials. The alkaline solutions obtained by
solids separation and water leaching of the solids would be treated by ion exchange to
remove cesium, strontium, and technetium. Water, nitric acid, and sodium hydroxide would
be recovered for recycling. The purified radionuclides would be combined to make HLW
glass. After nitrate destruction to recycle sodium hydroxide, the acidic and alkaline bulk
materials would be combined to make LLW glass.

The optional processes of chromium reduction and removal and the Clean Salt process shown
in Figure 4-2 are discussed in Sections 4.7.5 and D23.0 respectively. The optional iodine
recovery process is discussed by Boldt (1995).

Block diagrams for LLW vitrification and for LLW Option B grout are shown in Figure 4-3.
The LLW Option B grout may require an additional unit process to remove chromium before
making grout (see Section 4.7.5).

The extensive processing unit operations described in this section are as follows:

Separate and Dissolve Solids

* Separate and wash sludge
* Leach sludge with sodium hydroxide
* Dissolve sludge with nitric acid
* Dissolve sludge with nitric acid containing fluoride.
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Figure 4-3. Low-Level Waste Glass and Grout Treatments for the
Extensive Separations Pretreatment Alternative.
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Purify Acid Soluble Radionuclides

* Extract uranium, plutonium, neptunium, and thorium with tributyl phosphate
- Purify uranium with tributyl phosphate

* Extract americium and lanthanides with octylphenyl-N,
N-diisobutylcarbamoylmethylphosphine oxide (CMPO)
- Purify americium and higher lanthanides by chromatographic ion

exchange

* Extract technetium, strontium, and barium with a crown ether compound

* Remove and recycle cesium by ammonium phosphomolybdate sorption

Remove Radionuclides from Alkaline Liquids

* Destroy complexants hydrothermally
* Remove cesium by resorcinol formaldehyde IX
* Remove and recycle strontium by crystalline silicotitanate IX
* Remove technetium by anion exchange

Recover and Reuse Bulk Chemicals

* Evaporate and reuse water
* Distill fractionate and reuse nitric acid
* Destroy nitrate by calcination or electrolysis
. Recover and recycle sodium hydroxide

Remove Heavy Metals

* Chromium reduction and removal from recycled sodium hydroxide may be
included for the LLW grout treatment option (see Section 4.7.5).

4.1 DIFFERENCES BETWEEN THE EXTENSIVE SEPARATIONS
ALTERNATIVE AND THE CLEAN OPTION

The purpose of Extensive Separations Pretreatment is the same as the CLEAN Option
(Swanson 1993), that is, to produce a low volume of HLW glass and LLW that meets NRC
Class A specifications.
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During the process design, the following differences were introduced into the ESP flowsheet
design:

* - The strontium - barium chromatographic separation was deleted because the
reference feed stream contained much less barium than Swanson had assumed.
This deletion would cause no apparent significant impact on the HLW glass
volume.

* The supercritical water oxidation was replaced by the widely used Zimpro
process, which uses a lower temperature and pressure for organic destruction.
This choicd was supported by the Initial Pretreatment Module
Organic/Ferrocyanide Technology's Selection Panel's selection of low
temperature hydrothermal/wet air oxidation processing as the technology to be
held as a backup for safety issue resolution (Beeman 1994).

* The generic LLW thermal denitration process was implemented by gas-fired
calcination. For LLW Option B grout, the gas-fired process has the capability
of mixing the gaseous combustion products with the calcined product to
produce sodium carbonate, a less hazardous material for LLW grout.
Unfortunately, this action could not be implemented because it was
incompatible with the recycle of sodium hydroxide. If desired, it should be
possible in the future to produce carbon dioxide by destruction of formic acid
and to convert the sodium hydroxide to sodium carbonate before making grout.

* The chelating ion exchange process for removing traces of strontium from the
alkaline LLW stream before calcination was replaced by a crystalline sodium
silicotitanate ion exchange, which is still in an early stage of development.
The chelating ion exchanger would have been regenerated and reused several
times, removing only strontium. The silicotitanate process also picks up traces
of cesium and plutonium that would produce an NRC Class A stream from this
process. The silicotitanate, loaded with irreversibly sorbed radionuclides, is
then recycled to the head end, where it is dissolved by nitric acid, returning
the radionuclides to HLW and the ion exchanger components to LLW.

4.2 WASTE STREAM

The masses, concentrations, and compositions of major process streams are presented in
Appendix A. Component names have been adapted from the Tank Waste Technical Options
Report (Boomer et al. 1993). The names often do not describe the expected chemical form
of the elements or compounds. For example, silicon might exist as SiO2 or silicate minerals
in the solid phase or as the silicate anion or silicic acid in solution, but it is described in the
set as Si+4, which would not exist in the materials dealt with during tank waste processing.
Similarly, Total Organic Carbon (TOC) represents total organic carbon and is arbitrarily
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assigned a molecular weight equal to the atomic weight of carbon. Such component names
describe the occurrence of an element where often the actual chemical and physical forms are
unknown. To perform the calculations supporting this report, all that is required is to
maintain a mass balance, which is often achieved by using a stand-in component formula
such as Si+4 and TOC.

The waste feed stream representing the Hanford Site single-shell tanks (SSTs) and double-
shell tanks (DSTs) is primarily a NaNO3-NaNO 2-Na3 PO4-Na 2CO3-Na 2SO 4 mixture with
substantial aluminum in the supernatant (presumably as the aluminate anion) and as a
precipitate (presumably as an aluminum hydroxide or an aluminosilicate). In the supernatant,
sodium is the dominant cation with a mole concentration more than 50 times greater than the
next most abundant cation, potassium. It is assumed that the solid phase would include
primarily the sodium aluminosilicate cancrinite, nickel ferrocyanide, and an aluminum-
uranium-zirconium-sodium-bismuth-calcium-chromium-iron-strontium cation mixture
balanced by the principal anions phosphate, hydroxide, nitrate, and carbonate.

4.2.1 Supernatant

The supernatant stream would be subjected to the elevated temperatures and pressures of the
Zimpro process (i.e., a calcination process) to destroy most of the organics including
complexants that are assumed to hold some otherwise insoluble species in solution. It is
assumed that the organic destruction step would destroy 99 percent of the complexants and
cause some species in the supernatant to precipitate to form corresponding solid species. It is
also assumed that a major fraction of aluminum-would be precipitated.

The fraction of complexants that would survive calcination may complex the elements that it
is desired to precipitate, but the Zimpro process can be readily adjusted to achieve a higher
degree of destruction. The process performance assumptions are further described in
Section 5.0 and Appendix D.

4.2.2 Sludge

Section 5.0 and Appendix D describe characteristics and assumptions pertaining to the solid
portion of the waste stream (sludge), including acid dissolution of the solids for the ESP
alternative. The assumed solids in the waste feed would be an aluminum-sodium-bismuth-
calcium-chromium-iron-zirconium-uranium mixture of hydroxides, phosphates, carbonates,
and nitrates.

The ESP alternative would use three dissolution steps and undissolved sludge recycling to
minimize the amount of sludge routed to HLW. One cycle would involve sequential sludge
processing, including sodium hydroxide leach, nitric acid/oxalic acid dissolution, and nitric
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acid/hydrofluoric acid dissolution. Solid-liquid separation would occur after each step. The
sodium hydroxide leach step is assumed to dissolve significant amounts of cancrinite and
metathesize nickel ferrocyanide [Ni2Fe(CN)6] if present.

In the ESP alternative flowsheet simulation model, most of the undissolved solids from the
second acid dissolution step would be returned for sodium hydroxide leaching to begin
another dissolution cycle. Five percent of the remaining solids would be diverted to HLW
treatment, and the remainder would be recycled to the sodium hydroxide dissolution step.

Nearly all species other than cancrinite would be dissolved completely. The undissolved
solids that would result would be relatively enhanced in cancrinite and nickel ferrocyanide
because of the assumed dissolution characteristics. The actual undissolved solids also would
contain contributions from process recycle streams; for example, crystalline sodium
silicotitanate would be routed from alkaline stream processing. It would not dissolve in the
nitric acid dissolution step but would probably dissolve in the subsequent acidic fluoride
dissolution step.

4.3 HIGH- AND LOW-LEVEL WASTE STREAMS

Both process strategies (ESP and Tri-Party Agreement preferred alternatives) produce waste
fractions that would be recombined into HLW and LLW mixtures. Only the ESP alternative
would produce a purified uranium stream for shipment to national stockpiles. Bulk chemical
recovery would be used for recycling within the process flowsheet. The discussion that
follows considers the HLW and LLW streams and compositions relative to the objectives of
each process strategy.

4.3.1 Low-Level Streams and Compositions
Relative to Each Process Strategy

Tables 9-lA through 9-1D show the BLW and LLW glass/grout radionuclide fractions and
glass compositions for each process strategy. Note that the ESP alternative has a
concentrated HLW glass stream that is high in strontium, aluminum, silicon, sodium,
barium, and thorium oxides.

The ESP alternative process strategy would reduce the amount of 'OSr in the LLW to a level
less than the NRC Class A limit (0.04 curies per cubic meter). Other major radionuclides
requiring significant removal to meet NRC Class A limits include '3Cs, 2"Pu, and m'Am.
A removal process for 'Ni was not added to the ESP alternative flowsheet, but it may be
required to meet LLW NRC Class A limits.

The "Tc, 2I, and 2nU could be prime contributors to long-term radioactivity-related risk
even at concentrations allowed by the NRC Class A limits. Therefore, in conformance with
ALARA (as low as reasonably achievable), the ESP alternative flowsheet includes steps to
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reduce these radionuclide concentrations in the LLW fraction. As shown in Table 9-1B, the
ESP alternative would reduce the amount of "Tc and "U reporting to the LLW. The
separated uranium would undergo purification in the ESP alternative so that it could be added
to existing uranium stockpiles.

The ESP alternative flowsheet also includes separations to send mTh and 15 Sm to the HLW
fraction. Thorium separation is included because thorium is likely to be present in SSTs
receiving wastes from irradiated thorium-mU recovery campaigns. Samarium-151 can be
routed to HLW where americium is separated from bulk lower-atomic-humber lanthanides.

4.4 SOLVENT EXTRACTION

The ESP alternative processing strategy would use three solvent extraction processes: (1) a
tributyl phosphate process would remove tetravalent and hexavalent actinides (pentavalent
neptunium also would be converted to the hexavalent state for removal); (2) a CMPO process
would remove trivalent actinides and trivalent lanthanides; and (3) a crown ether process
would remove strontium and technetium. The assumptions in these modeling processes are
discussed briefly in Section 5.0 and in more detail in Appendix D.

The solvent composition for the first solvent process would be the same as that usually used
in the well-known plutonium-uranium extraction process, that is, 30 percent tributyl
phosphate in hydrocarbon diluent. In the first extraction contactor of this tributyl phosphate
cycle, uranium, plutonium, neptunium, and thorium would be extracted into the tributyl
phosphate organic phase. The extracted plutonium, neptunium, and thorium would be
selectively stripped back into an aqueous phase in a second contactor (to be routed to HLW
glass for disposal), and the uranium would be stripped in a third contactor.

The raffinate from the first tributyl phosphate cycle would be routed to a CMPO solvent
extraction process to remove trivalent lanthanides, americium, and bismuth. The solvent
used would be 0.2 molar (M) CMPO + 1.4M tributyl phosphate in hydrocarbon diluent, a
typical solvent composition proposed for the transuranic extraction (TRUEX) process. In
this extraction step, the lanthanides, americium, and bismuth in the dissolved sludge solution
would be extracted by the solvent. The raffinate from this extraction would retain all the
cesium, strontium, and technetium and undergo further processing, removing these
components. Americium and trivalent actinides would be stripped from the CMPO extract
into dilute nitric acid in the second contactor. Bismuth would be retained in the extract and
removed from the solvent in a sodium carbonate wash step with added
ethylenediaminetetraacetic acid (EDTA) complexant to prevent bismuth precipitation.

The raffinate from the CMPO extraction cycle would contain all of the components of the
dissolved sludge solution except the actinides, the lanthanides, and the bismuth. This
raffinate would be concentrated by evaporation with subsequent contacting with crown ether
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solvent to remove strontium (barium and technetium would also be extracted). The solvent
would be stripped to remove the strontium, barium, and technetium. The strip solution
would be concentrated by evaporation, then sent to HLW treatment.

4.5 SOLVENT WASTE MINIMIZATION

For solvent extraction operations, evaporation steps downstream of the processes would
recover solvent from the aqueous streams that would contact the organic solvents. Where
evaporator condensate contains solvent, the condensate would be sent to a decanter, and the
organic phase would be recycled to the closest upstream solvent extraction system to
minimize discharging solvent to water treatment.

4.6 SODIUM HYDROXIDE AND NITRIC ACID RECYCLE

A major feature of the ESP alternative process strategy would be the recycling of process
chemicals (especially sodium hydroxide) to minimize the growth of waste during processing.
The ESP alternative flowsheet includes a calcination process, based on work in the EM-50
Underground Storage Tank Integrated Demonstration, as a means of destroying nitrates and
nitrites. Calcination also would allow the recovery of sodium hydroxide. Sodium hydroxide
would result from the calcination step because of the presence of sodium in the waste being
treated (see Section D17.2).

Recycling of nitric acid would not be required to minimize the increase in LLW disposal
volume because tank wastes contain large quantities of sodium. However, the ESP
alternative flowsheet also would include nitric acid recovery to minimize the release of
nitrate destruction products to the atmosphere, to decrease the processing load on calcination
and NO. destruction operations, and to provide flowsheet flexibility for other low-sodium
waste streams. The bulk of the nitric acid recovery would occur from recovery of the NO
and NO, that evolve when the concentrated acidic HLW waste solutions are denitrated by
reaction with sucrose. Other nitric acid recovery would occur during evaporation steps.

4.7 TREATMENT PROCESS DESCRIPTIONS

The configuration used for costing would consist of two separate facilities: one for
integrated pretreatment-HLW vitrification and a second for LLW treatment.

4.7.1 High-Level Waste Vitrification Process

The HLW vitrification portion of the integrated facility would receive HLW from the
separation processes. All tankage associated with the HLW process is located within the

extensive pretreatment area.
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The HLW streams from the separation steps would be combined, and a concentrated nitric
acid liquid would be produced by evaporation. Dilute acid vapor from this operation would
be sent to acid recovery. The concentrated nitric acid solution and formic acid eluant
containing cesium from the resorcinol-formaldehyde ion exchange operation would be mixed
and undergo denitration by reaction with sucrose and formic acid.

The denitrated HLW solid slurry would be routed to the HLW centrifuge. The centrifuged
HLW solids (assumed 20 wt%) would be sent to the melter feed section, and the liquid
would go to a HLW evaporator. The BLW evaporator would concentrate the stream to
decrease the amount of water entering the HLW melter. Evaporator bottoms would be
routed to the melter feed section.

After sampling, cooling, and necessary adjustments, the process slurry would be transferred
to the HLW melter feed system. In HLW Option 2, the liquids from the processing of
strontium and cesium capsules would be added at this time.

The melter feed system periodically would receive batches of melter-ready feed slurry
containing solids and glass-forming frit from the feed preparation system. The melter feed
system would provide continuous and controlled delivery of prepared melter feed slurry to
the melter system.

A high-temperature or stirred melter would convert the incoming feed slurry into molten
borosilicate glass containing about 55 wt% waste oxides. Volatilized melter feed components
would form a separate offgas stream that would pass overhead. The hot glass would be
semi-continuously poured into cylindrical, stainless steel canisters measuring 0.61 meters (in)
diameter by 3.05 m long at 0.62 cubic meters (M3) each.

Glass-filled canisters would be plugged and welded closed before they were decontaminated
to remove exterior contamination. The spent decontamination liquids would be accumulated
and recycled to the feed preparation system for evaporation of excess water and recovery of
contaminants. The decontaminated canisters, filled with monolithic HLW glass, would be
placed into an overpack container (four canisters per overpack). The overpack containers
would be transferred from the integrated pretreatment-HLW vitrification facility to interim
storage onsite while waiting for shipment to a federal geologic repository.

The HLW melter offgas systems would receive hot combustion gases from the melter. The
quenching of the offgases by countercurrent contact with cool scrub water would remove
most of the entrained particulates and water-soluble contaminants and condense much of the
water vapor. Excess condensates from the HLW melter offgas systems would be recycled to
the HLW feed preparation system to be reevaporated. Excess process condensates would be
continuously purged to the process liquid waste system while quenched offgases would pass
through a mist eliminator and multiple stages of high-efficiency filtration where most
remaining radionuclides would be captured. The scrubbed melter offgases would flow to a
sulfur dioxide adsorption process and a catalytic NO, destruction reactor before finally being
discharged to the heating, ventilating, and air conditioning (HVAC) system. The recovered
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sulfur dioxide would be converted into elemental sulfur by a Claus unit that would discharge
its product to the LLW facility to be used in sulfur mixing for dullet disposal.
The treated melter offgas would combine with vessel offgas before passing through NO,
abatement equipment enroute to the HVAC system.

4.7.2 The Low-Level Waste Vitrification Process

This configuration would be similar to the 2A vitrification plant design in the combined
separations and low-level waste vitrification - high decontamination factor and low source
term process that is outlined in the Tank Waste Remediation System Facility Configuration
Study (Boomer et al. 1994).

Evaporator bottoms would be sampled, cooled, and adjusted if necessary before being
transferred to the LLW melter feed -system. The liquid melter feed and dry glass formers
would be fed into a combustion melter where the streams would combine and melt into liquid
glass. The glass would exit the melter, pass through a quenching and crushing stage, and
enter a cullet quench tank. The glass would cool further in the quench-tank water resulting
in pea-sized fractured glass or cullet. The cullet would be sent to a lag storage area where it
would be analyzed to ensure that it met product specifications. If the glass failed, it would
be recycled back to the melter. If it passed, it would be combined with a sulfur/polymer
mixture that facilitates transport of the cullet to near-surface vaults for disposal.

The LLW melter offgas system would receive hot combustion gases from the glass separator
section of the melter. The offgases include volatile radionuclides (e.g., iodine, radiocarbon,
cesium, and technetium) and volatile hazardous metals and/or their oxides. The quenching of
offgases by countercurrent contact with cool scrub water would remove most of the entrained
particulates and water-soluble contaminants and condense much of the water vapor. Excess
condensates from the LLW melter offgas system would be recycled to the LLW feed
preparation system for reevaporation. The scrubbed melter offgases would be cooled and
passed through successive stages of filtration before flowing to a sulfur dioxide adsorption
process and a datalytic de-NO, reactor and finally discharging to the HVAC system. The
recovered sulfur dioxide would be converted into elemental sulfur by a Claus unit that would
discharge its product to LLW cullet and sulfur mixing.

4.7.3 The Low-Level Waste Grout Process

The LLW stream routed to the grout process would have undergone calcination to destroy
nitrates/nitrites and may also have included chromium reduction and removal in the
pretreatment separations processes (see Section 4.7.5). These processes would reduce the
nitrate and chromium hazards for the grout product.

The concept for the salt grout process is to mix a waste slurry with cementitious materials to
form a grout that can be pumped into removable tubes placed retrievably onsite in
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underground concrete vaults (5,300 m3 volume). The grout formulation is 1,100 grams dry
mix or blend per 1 liter waste. The dry mix used in the grout flowsheet consists of 40 wt%

limestone, 28 wt% fly ash, 28 wt% slag, and 4 wt% Portland cement (Hendrickson 1992 and

Serny et al. 1989). Grout formulations to date have been limited to 3M total nitrate and
nitrite in the feed along with a 5M sodium content. These two constraints are present in the
grout flowsheet.

Lokken (1993) demonstrated acceptable grouts made with Tank 106-AN waste simulants, and
Welsh (1993) reported on acceptable grouts made with radioactive waste taken from Tank
106-AN. The waste that was in Tank 106-AN is currently residing in Tank 102-AP. This

established that an acceptable grout, which passed all requirements (Riebling 1991) including
those for chromium, could be made from a specific tank waste.

It is important to note that the dry mix formulation given in Lokken (1992, 1993) and Welsh

(1993), wiln probably not meet minimum criteria given in Riebling (1991) for the wastes
proposed for grouting in the ESP flowsheet. These and other formulations were designed for
102-AP waste. The waste in the ESP flowsheet is chemically much different than that found
in Tank 102-AP.

Two generally referenced grout formulas are shown below.

1. 21% cement, 68% fly ash, and 11% clay

2. 4% cement, 28% fly ash, 28% blast furnace slag, and 40% limestone (used in the
grout flowsheet)

Formula 1 was designed to release heat early in the curing process, and it is the final
formula chosen for grouting double-shell slurry feed (DSSF) waste in Tank-102-AP.
Formula 2 performed poorly at higher temperatures and was in danger of not meeting new
minimum strength requirements (500 pounds per square inch) when it was abandoned
(Lokken 1992). None of the formulas tested may meet performance standards for strength or

leach resistance if used with substantially different waste.

The cost of setting up and performing a grout formula development effort was approximately
two million dollars. It took about two years to develop each dry mix formula. In general,
there may be different formulas required for each waste that exceeds 15 percent

compositional variation compared to the waste contained in Tank 102-AP. Efforts to

develop a "universal" dry mix formulation for many types of tank waste were considered, but
funds were not available at the time to expand the waste acceptability envelope.

4.7.4 Strontium and Cesium Capsule Dissolution

In HLW Option 2 of the ESP alternative, the strontium and cesium capsules would be

disassembled and distxibuted uniformly into the HLW melter feed (see Section D15.0).
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After cutting the ends off the capsules, the strontium fluoride (SrF2) solid would be
mechanically shaken out of the shells and distributed uniformly into the HLW melter feed
stream. Cesium chloride (CsC1) would be dissolved from the capsules with water. The
shells from both cesium and strontium capsules would be rinsed with water or dilute acid and
combined with the LLW NRC Class A waste form. The cesium chloride solution would be
metathesized by passing it over an anion exchange bed in the hydroxide form, with nearly
quantitative replacement of chloride by hydroxide. The cesium nitrate (CsNO) solution
would be distributed uniformly into the HLW melter feed, and the chloride-loaded ion
exchanger would be included in the feed to the LLW melter. It would not directly affect the
volume of HLW glass.

4.7.5 Chromium Reduction And Removal

An optional chromium reduction (Cr+6 to Cr+3) and removal process was included in the
ESP flowsheet to allow production of a low-chromium LLW stream for the grout treatment
option reducin'g the LLW chromium leaching hazard. It would also reduce the amount of
chromium flowing through the processing system. The resulting chromium product stream
would require disposal as a radioactive mixed waste stream.

Chromium removal would not directly affect the volume of HLW glass because the soluble
Cr+6 would normally have left the system dissolved in the LLW solution. Nevertheless the
centrifuge that removed the Cr+3 would also greatly reduce the volume of HLW glass by
removing other solids from the recycle sodium hydroxide stream. These solids have already
been decontaminated to NRC Class A levels but still contain chemical impurities such as
P205 which have very low concentration limits in HLW glass.

Alternatively, grout research (Scheetz 1993) has shown that when appropriate grout formulas
are used, which include blast furnace slag, the slag provides the reducing agent to change
Cr+6 to Cr+3 as the grout cures.- The reduction takes about two months to complete. This
tends to reduce the toxicity of any leachate coming from the grout, because Cr+3 is less
soluble than the Cr+6. When formulated correctly, the grout will easily pass
40 CFR 268.41, the Toxicity Characteristic Leaching Procedure (TCLP) a test used to
simulate leaching from a landfill and have a high chromium leach resistance, as tested by
ANSI 16.1. Thus, the need for separate chromium reduction and removal would be
unnecessary.

Another factor in the decision to precipitate Cr+6 to Cr+3 prior to grouting is the result of
the analysis of the environmental system given in the Grout Performance Assessment
(Kincaid et al. 1994). Kincaid modeled chromium in the grout disposal system (without
using a separate reduction step) and found no concerns with chromium leaching. If the
apparent inventory of chromium in the waste dramatically increases due to new tank waste
inventory information, the performance assessment analysis may have to be reexamined.
However, because of the excellent retention of chromium in the grout, as tested by
ANSI 16.1, it is doubtful that chromium would be a concern for the performance assessment.
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To address the issues of chromium removal, the ESP flowsheet calculations included a grout
product calculation with and without the prior chromium reduction and removal process.
Based on the CLEAN process flowsheet (Swanson 1993), a 1.5M NH2OH reductant would
be used to reduce soluble Cr+6 to insoluble Cr+3 in the reduction process. The reaction
extent was assumed to achieve 99 percent chromium reduction.

Chromium-bearing wastes are regulated as dangerous waste based on an extract concentration
of >5 milligram per liter taken from the TCLP. If the chromium waste can be treated to
reduce chromium below 5 mg/I in accordance with the land disposal restrictions of 40 CFR
268, and delisted per 40 CFR 260.22, the waste may be exempted from regulation under the
state Resource Conservation and Recovery Act (RCRA) (1976) program. Then disposal
would also be allowed in a non-RCRA Subtitle C disposal facility. How the chromium waste
stream will be managed from a regulatory aspect (i.e., whether to pursue delisting) must be
determined. The limits for chromium are the same for hazardous or mixed
hazardous/radioactive waste.

Regulatory requirements for chromium disposal state that if the waste leach tests meet the
requirement of below 5 milligram per liter total chromium using the TCLP test, and meet
other RCRA requirements, regulators will allow on-site RCRA disposal. Negotiations may
be needed to determine the frequency of product testing to assure that the TCLP limit is
being met. This negotiation of testing frequency may be needed even using separate
chromium reduction/removal and grouting unit operations, so there is not a quantifiable
difference in the costs for testing. The cost savings for deleting the chromium precipitation
and solids separations step may be significant. If centrifuges are used to separate the solids
from the liquids (as performed- in Hanford B-plant operations), the process may be prone to
breakdowns and may be labor intensive, which may also include dose impacts to personnel.
An alternate method for solid separation is to use filtration. Or, if the solids and liquids are
both routed to grout, then it may be reasonable to settle the solids and recover the
supernatant for reuse.

4.7.5.1 Chromium Options And Impacts. The first and main concept for chromium
disposal would split the LLW stream into two streams. The first and larger stream would be
grouted. The second and smaller stream would be recycled to the rest of the process for
reuse. Chromium would be removed from the recycle stream and placed into the main waste
stream going to grout. This would allow a clean recycle stream to the rest of the process.
The upper limit for chromium concentration in the grout is listed in Hendrickson (1992) as
21,000 parts per million. Therefore, the additional chromium is not anticipated to be a
concern with attainment of TCLP criteria (see Section 4.7.5).

The impact of this first chromium disposal concept is that the additional treatment and
mixing equipment needed for the addition of chemicals to the sodium hydroxide recycle
stream and the solid/liquid separation equipment needed to remove the precipitated chromium
from the alkaline liquid would have to be included in the process, along with the addition of
mixing equipment for the reintroduction of precipitated chromium into the main waste stream
going to grout. Possible chromium contamination was evaluated in the Grout Performance
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Assessment (Kincaid 1993), but chromium was not found to be a concern. However, it is
possible that if the chromium inventory is dramatically increased based on tank inventory
studies currently underway, the performance assessment would need to be reexamined.

The second concept for chromium disposal would separate all or part of the chromium from
the waste stream by reduction. The precipitated chromium would then be mixed with
cementitious materials to form a grout that can be pumped into (or mixed in) 55-gallon
drums. This chromium could also be sent to a private, or offsite waste treatment facility for
treatment. These drums would be interim stored onsite until final disposal is available in an
onsite or offsite radioactive mixed waste RCRA approved landfill. The grouted waste must
pass TCLP tests to be land disposed. If the waste can be delisted and meets all other
applicable requirements, it would be possible that this waste could be disposed of in a non-
RCRA approved landfill (see discussion in Section 4.7.5).

The impacts of this second chromium disposal concept are that the treatment and mixing
equipment needed for the addition of chemicals to the sodium hydroxide recycle stream, and
the solid/liquid separation equipment needed to remove the precipitated chromium from the
sodium hydroxide liquid would have to be included in the process. The addition of mixing
equipment for the introduction of precipitated chromium into the 55-gallon drums being filled
with grout would also be required. An alternative would be to provide the chromium to a
private contractor for disposal. Costs for interim and final storage at a Department of
Energy approved radioactive landfill would be incurred.

If the landfill was onsite, possible long term chromium contamination would have to be
evaluated. This was done in the Grout Performance Assessment (Kincaid 1993), and
chromium was not found to be a concern with the grout vaults modeled. It is possible that
the performance assessment would need to be reexamined if the chromium inventory is
dramatically increased, or if the landfill was performed differently than the grout vaults.
Offsite disposal would probably require the same performance assessment evaluations to be
performed, per DOE 5820.2A, because of the assumption of radioactive contamination of the
grout product.

The third concept for chromium disposal would be to remove the chromium by precipitation
and put it in the HLW glass. This option would reduce chemical interaction concerns of
chromium with grout and other parts of the separation process.

The impact of this third chromium disposal concept is that this option has almost all the
equipment and removal unit operations costs and impacts of the second concept, but it would
not increase the number of HLW glass canisters above the 800 for the base case in
Table A-la of Appendix A and the HLW glass would remain P205 limited.
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4.7.6 The Role of Recycle in Extensive Separations

Although there are many recycle streams in the ESP flowsheet, they fall into the following
three main categories: intraprocess recycle, interprocess recycle of bulk chemicals, and
interprocess recycle of radioactives. These recycle categories are discussed below.

4.7.6.1 Intraprocess Recycle. Recycles within a process subsystem are included to meet
process subsystem specifications. They generally increase the size of the flows in that
process, the size of the head tanks and process equipment, the resulting cost of the facility,
and they affect the operability of that process subsystem. Most ion exchange process
subsystems recycle wash solutions and other intermediate concentration secondary streams to
obtain a single product stream.

4.7.6.2 Interprocess Recycle of Bulk Chemicals. In the ESP flowsheet water, nitric acid
and sodium hydroxide are recovered and recycled from the back end of the plant toward the
head end to reduce chemical feeds, to reduce the volume and contaminants in liquid
effluents, and to reduce the amount of sodium in the solid waste. The bulk recycles of water
and HNO3 are typical of the Hanford PUREX reprocessing plant and strongly affect plant
operability, process flows, and plant cost. The recycle of sodium hydroxide would cause
even greater difficulty in process operability and plant cost.

4.7.6.3 Interprocess Recycle of Radioactives. The radioactives recycles involve relatively
low volume flows and have little effect on plant cost beyond that of the device trapping the
material, the accumulation tank, and the pipe for recycle. For example, the recycles of
cesium phosphomolybdate and crystalline silicotitanate ion exchanger resins to the sodium
hydroxide leach have little effect on total flows and, facility cost. Similarly, recycle of less
than 10 percent of undissolved solids by trapping in filters will have little effect on plant
flows and plant costs. On the other hand, the effect of the efficiency of trapping and number
of recycles on achieving total process system performance is great. One small stream added
to the feed to the LLW glass or grout can prevent achieving NRC Class A LLW limits by
one or two orders of magnitude. One stream that may be only a small fraction of the total
solids in the tanks, if added to the HLW glass feed, can easily increase the number of glass
canisters by an order of magnitude.

While there would be little effect on facility capital and operating cost, the system objectives
would not be achieved.

4.8 UPDATING OF INFORMATION USED FOR
PLANT DESIGN AND COST ESTIMATION

Because of the time constraints, preliminary information had to be supplied to equipment
designers before all processes had been designed. This resulted in the omission of one
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important process step and the undersizing of another. A third difference results from not
including the scavenging of additional radionuclides by crystalline silicotitanates. The
differences are as follows.

* The thermal denitration, caustic recycle, and chromium removal functions
were omitted from the preliminary data provided to the equipment designers.

* The americium-lanthanide geparation process equipment is too small to adsorb
all of the lanthanides based on the preliminary data provided to equipment
designers.

* The crystalline sodium silicotitanate ion exchange bed, intended for strontium
recovery, would also remove some cesium and plutonium.

The net results of these differences are discussed in the following subsections.

4.8.1 Omission of the Thermal Denitration,
Caustic Recycle, and Chromium Removal Equipment

A Very Rough Order of Magnitude (VROM) estimate of the cost- of the caustic recycle and
thermal denitration addendum to the facility cost estimate was made. The total cost included
$88.3 million for engineering, $50.6 million for buildings, and $225.6 million for special
equipment and process systems. The total estimate of $365 million would add only another
3.5 percent to the overall cost of process modules of $10.7 billion presented in Table 9-16.
The cost of the chromium reduction and removal process equipment has not been estimated.

4.8.2 Undersizing of the Americium-Lanthanide
Separation Process Equipment

Swanson (1993) used the total trivalent lanthanides in the scaleup of the ion exchange
columns for the original transplutonium-lanthanide chromatographic separation process.
However, Swanson had used a lanthanum inventory for the SSTs that included only 10
percent of the lanthanum considered to be the best value for the inventory in this EIS study.
This difference in inventories was not recognized while scaling up the ion exchange
equipment for Extensive Separations Pretreatment, and the scaleup produced ion exchange
equipment only 1/10 of the required size. Table 4-1 shows the relative costs of major pieces
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Table 4-1. Extensive Separations Facility Equipment Cost and Flowrate
Convergence Breakout by System. (2 sheets)

1 Acid recovery 5.2 1.80

2 CMPO extraction 8.9 0.61

3 Am/LAN ion exchange 4.0 0.25

4 Crown ether extraction 13.2 1.98

5 Low-level waste evaporation basic process 3.5 0.05
condensate treatment

6 APM cesium ion exchange 4.9 1.85

7 Caustic leach 2.2 0.05

8 Uranium purification 8.1 2.49

9 Tributyl phosphate extraction 10.7 0.30

10 Nitric/HF acid dissolution #2 10.2 0.10

11 Nitric/oxalic acid dissolution #1 9.4 0.25
12 Receipt/sample tanks 10.3 -

13 Sludge wash 7.1 1.00

14 Organic destruction 18.4 1.00

15 Cesium ion exchange 10.1 0.16

16 Strontium ion exchange 5.5 0.27

17 Technetium ion exchange 8.5 0.30

18 High-level waste evaporation 1.6 *

19 High-level waste denitration 1.4 *

20 High-level waste concentration 7.0 *

21 High-level waste receipt/sample tanks 22.7 *

22 High-level waste vitrification 5.7 *
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Table 4-1. Extensive Separations Facility Equipment Cost and Flowrate
Convergence Breakout by System. (2 sheets)

........... M T etl ire ied fowrae
~ V .~ 'U Cst frata. cos

23 High-level waste melter offgas processing 2.8 *

24 High-level waste feed adjustment reactor condensate 1.6 *

Total 183.4 *

Notes:

*Nominal one metric ton of HLW glass per day.

Cost figures include major pieces of equipment only, not all equipment associated with each system.
Cost figures exclude escalation.
Cost figures exclude engineering, construction management and project management costs.
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of equipment for the integrated pretreatment-HLW vitrification facility. With the ion

exchange equipment at 1/10 of required scale, its cost would be only 2.2 percent of the total

major equipment cost.

There is no direct way to estimate the scaleup cost or the cost of the larger process on the

overall facility cost.

One alternative would be to delete the americium-lanthanide separation process and to
include all of the americium-lanthanide inventory as feed to the HLW glass melter. This

could reduce the cost of the major process equipment in the facility by 2.2 percent. As

shown in Table A-4, the lanthanide content of HLW glass Stream 1344 would also increase

from 16 percent to 19 percent. The lanthanide upper limit in HLW glass is currently an
open technical issue. (Plodinec 1994).

The main impacts of deleting the americium-lanthanide separation process are to increase the

base case result of 783 HLW glass canisters to 975 and to increase the mass fraction of

lanthanides from 16 percent to 19 percent in the HLW glass, which may affect the HLW
glass integrity.

4.8.3 Omission of the Cesium and Plutonium iemoval
Capability in Strontium Recovery

The crystalline silitotitanates (CST) will coexchange plutonium and cesium along with
strontium at approximately the same extent as the strontium when the lower cesium and
plutonium concentrations are considered. However, only the strontium exchange is
represented in the flowsheet.

The strontium removal assumptions impact whether the LLW radiotoxicity objective is met
and also impact the HLW volume because CST material adds oxides of sodium, titanium,
and silicon during vitrification. The additional removal of cesium and plutonium could also
aid in meeting the LLW radiotoxicity objective, and while not represented in the flowsheet
will be addressed in the presentation of the LLW product composition results (see Table 9-1)
relative to the radiotoxicity limits.

4.8.4 Nonconvergence of Preliminary Material Balance Computation

The preliminary material balance computation (dated January 24, 1995) that was used for
equipment sizing in Appendix B contained approximate results due to defects in the ASPEN
PLUS"1 flowsheet language. These defects prevented complete convergence of the iterative
material balance calculations to the correct material flow rates shown in Appendix A. The

'ASPEN PLUS is a trademark of Aspen Technology, Inc.
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ratios of the unconverged feed rates to the final converged feed rates are shown in Table 4-1
for the individual process subsystems.

Equipment sizing for the HLW vitrification systems was based on a nominal one metric ton
HLW glass per day throughput, and significantly exceeds all projected flow rate variations.
The design and sizing of other equipment such as some of the gas absorbers and evaporators
may also be nominally sized and relatively independent of flow rate, especially if the rates
are low. Nevertheless variation of unconverged flow rates from 0.10 to 2.50 times the
converged flow rates should prompt a recomputation of equipment sizing as the Extensive
Separations concept is developed.

4.9 EFFECT OF OPERATING CONDiTIONS ON SYSTEM PERFORMANCE

The two major products of the Extensive Separations processing are canisters of HLW glass
to be sent to a deep geologic repository and LLW vaults of NRC Class A glass or grout
retrievably disposed at Hanford. Each product has distinctly different disposal cost
parameters.

The HLW disposal cost would depend upon the number of canisters (i.e., HLW volume) sent
to the deep geologic repository. The repository fee covers allocated costs for transportation
of HLW to and from disposal in the geologic repository (Civilian Radioactive Waste
Management System). TRW Environmental Safety Systems, Inc., contractor to the Office of
Civilian Radioactive Waste Management, has estimated the amount of the repository fee for
each of the proposed TWRS alternatives, relative to a base case previously analyzed (TRW
1995). Estimates were made using TRW's Total System Life Cycle Cost model. A
comparison of the repository fee; number of HLW canisters, waste packages, and canisters
per HLW waste package; and dimensions of the HLW canister assumed for this estimate is
shown in Table 4.2.

Table 4-2. Comparison of Repository Fee and Its Basis for Various TWRS Alternatives.

LW% aniser aNumber of. HLwca ste r NurnmeA
diesin HLW peTr .... .L..s..rp...ryfe

~Aternatr (m)canisters wast package package (1995 $)_

Tri-Party 0.68 x 4.57 6,800 4 1,700 3.96 billion

Extensive 0.68 x 4.57 1,000 4 250 3.39 billion
separations 1.2 m3

No separations 1.67 x 4.57 21,400 1 21,400 12.87 billion
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The nominal number of HLW canisters selected for the Repository Fee Comparison was
1,000 1.2 n? HLW glass canisters. This number was also used as a basis for the
transportation analysis (Green 1995). The material balance presented in Table A-i and based
on Clean Option separation parameters (Swanson 1993) produces about 400 1.2 m HLW
glass canisters as shown in Table 4-3. These 400 canisters correspond to 800 of the original
1,000 0.62 m canisters targeted by the Clean Option as a goal. However, Table 4-1 show
that there is little incentive to produce only 400 HLW canisters for the deep geologic
repository because the total allocated fee would not decrease very much at less than
4,500 canisters.

Whether LLW glass or grout is produced from ESP operations has virtually no impact on the
number of HLW canisters produced. Although the space occupied by 92 LLW grout vaults
is much larger than the space occupied by 39 LLW glass vaults, they still fit within the site
layout shown in Appendix G. Variations in processing conditions intended to affect the
HLW canister count have no effect on the LW volume.

If the NRC Class A solids were removed by centrifuge from the sodium hydroxide recycled
to the caustic leaching of sludge, the HLW waste volume would be greatly reduced to
153 0.62 m' canisters or 75 1.2 m' canisters because the chemicals in those solids no longer
limit glass volume. But the HLW would then be concentrated beyond the allowable heat
generation limit of 1,500 watts per canister imposed by the repository accceptance criteria
(DOE-OCRWM 1993), which places the minimum number of 0.62 m' canisters at 177 due to
the thermal power of 13Cs, "Sr, 24 'Am and their daughters at an assumed shipment date of
2015. A corresponding thermal power limit for 1.2 M3 canisters has not been found in the
repository waste acceptance criteria.

Blending of strontium and cesium from capsules (see section D15.0) has no effect on the
number of HLW canisters or the number of LLW vaults produced by ESP. However, the
thermal power limit of 1,500 watts per canister would raise the minimum number of 0.62 mn'
canisters from 177 to 298 because of the added heat generation by 1"Cs and "Sr from the
capsules.

If the expensive process for separating the large mass of lower nonradioactive lanthanides

from the americium and higher radioactive lanthanides (see Section D9.0) is not installed in
the Extensive Separations facility, the number of 1.2 in' glass canisters would increase only

8 percent from 394 to 426. This would, however, prevent any further volume reduction that

might be obtained by removing solids from the recycle sodium hydroxide.

Use of the conservative low temperature glass formulation (see Section D16.2) used in the

TWRS reference flowsheet (Orme 1994) would increase the number of HLW 1.2 in'

canisters from 394 to 536. It would also prevent further HLW volume reduction by
attempting removal of solids from the recycle sodium hydroxide.
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One of the critical parameters in ESP is the assumption of relatively constant fractional
dissolution of sludge by recycling the solids successively through sodium hydroxide,
ENOroxalic acid, and HNO-fluoride leaching steps (see Section D5.0). A computation
assuming that 90 percent dissolution for the first cycle decreases to 10 percent on the second

cycle and to 5 percent on the third cycle shows that the number of 1.2 n3 HLW glass
canisters would increase from 394 to 2,451 which would be half as many canisters as

produced by the TPA alternative.

Table 4-3. Comparison of Extensive Separations Product Streams for
Various Operating Conditions.

l BscstAi, lb8 38g 10 92

IA Base case LLW A-1, la 800 394 P205 99 39

glass

IB Base case LLW A-1, lb 808 398 P205 100 92

groutve

1A Cr & solids A-2, 2a 153 75 Frit 19 39
removed

1B Cr & solids A-2, 2b 153 75 Frit 19 92
removed
1,500 watt/pkg 177 -
thermal limit

2A Capsules in glass A-3, 3a 800 394 P205  99 39
1,500 watt/pkg
thermal limit 298 -

1A No AmLAN A-4, 4a 866 426 Frit 107 39
separation .

IA Low temp HLW A-5, 5a 1,090 536 Waste 134 39

glass loading

IA Poor dissolution A-6, 6a 4,982 2,451 A120 613 36
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5.0 ASSUMPI=ONS

The Extensive Separations Pretreatment (ESP) alternative is an aggressive yet feasible
processing strategy for separating waste components to meet several main goals or objectives
(often referred to as the CLEAN Option processing strategy). For example, the low-level
waste (LLW) objective of ESP is to meet the U.S. Nuclear Regulatory Commission (NRC)
Class A limits, concentrations of technetium and uranium are reduced as low as reasonably
achievable (ALARA), and high-level waste (HLW) will be contained in less than 1,000
borosilicate glass canisters (0.625 cubic meters [m3] per canister) that meet current Hanford
Waste Vitrification Plant glass specifications. (Note that the final high-activity glass form is
anticipated to be a larger volume glass monolith (0.68 meter [in] inner diameter
[ID] x 4.57 m) with a net volume of 1.26 in3). The current ESP flowsheet yielded 490 in3 of
HLW, resulting in 783 glass canisters (0.625 m3 per canister) or 385 glass canisters (1.26 m3

per canister).

A mass balance model is used to predict the volume of HLW glass product and radiotoxicity
of the LLW glass or grout product. The major assumptions about waste characteristics and
separations used in creating this data package are summarized in this section. The text also
includes the rationale for selecting these assumptions as well as their relative impacts on the
process. Detailed descriptions of the unit process specifications are in Appendix D.

In the solvent extraction processes described below, the solution to be extracted is called the
feed, and the liquid with which the feed is contacted is called the solvent. The solvent-rich
product of the extraction operation is called the extract, and the residual liquid from which
solute has been removed is the raffinate. When the solvent is subsequently stripped or
separated from the solute in a stripping operation, the solute-rich solution is referred to as the
strip solution. These process streams are shown in Figure 5-1.

Figure 5-1. Solvent Extraction and Stripping Process.

Aqueous Waste
Strip Feed Feed

Sol vent Extract Solvent

Strip Soln. Raffinate
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5.1 INTEGRATED PROCESS

The main objectives of the integrated process, as stated in Section 3.0, are as follows:

* Production of less than 1,000 glass logs or canisters (0.625 m3 per canister) or
a total HLW volume of less than 625 i.

* Production of LLW waste meeting the upper limit of NRC Class A
specifications with further reductions according to As Low As Reasonably
Achievable (ALARA) requirements.

The general assumption about what the integrated process results would be had to be defined
in advance for analysis activities such as transportation safety and composition-based LLW
classification criteria for disposal. In a once-through calculation (such as material balance -
plant design), unless feedback of calculation results into the individual process system
specifications guarantees overall system performance, there will inevitably be mismatches
between parts of the system and between overall performance and goals for performance.
These mismatches are discussed in Section 4.8.

The ESP alternative carries more technical risk than the alternative flowsheets because it
relies more heavily on technologies still being developed. For example, there is uncertainty
in the optimistic acid-side dissolution assumptions, critical to the ESP alternative's HLW
volume reduction relative to alternative pretreatment strategies. This uncertainty generates
concern and would be addressed with an appropriate experimental assay program.

The predicted HLW volume and radiotoxicity of the LLW depend upon the following.

* Assumed composition of the waste stream (a blend of all tank wastes). Single-
and double-shell tanks were assumed, for the mass balance calculations,
consistent with all alternative data packages (see Sections 4.2 and 5.2).

* Assumed distribution of various components in the waste between the sludge
and supernatant phases, that is, solubility assumptions from engineering
judgment (see Section 5.3).

* Assumed effectiveness of the organic destruction step in destroying metal
complexants in the supernatant (see Section 5.5).

" Assumed fraction of various components in the sludge that dissolve in the acid
dissolution steps based upon engineering judgment (actually different tank
group feedstreams would have differing dissolution factors for each specific
tank sludge waste group) (see Section 5.6)
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* Assumed viability of the glass composition limits or constraints used to
optimize the HLW and LLW borosilicate glass products (see Sections 5.24 and
5.26).

* Assumed relationship of certain glass properties to glass composition (see
Sections 5.24 and 5.26).

* Assumed use of a stripping agent for the transuranic extraction step that is not
an organophosphate (0.05 M HNO3) (see Section 5.9).

* Assumed ability of a crystalline silicotitanate sorption step to remove the
remaining, presumably complexed, dissolved species (see Section 5.14).

* Assumed extent of extraction and stripping of various components in the
solvent extraction processes (see Sections 5.7, 5.8, 5.9, and 5.11).

* Assumed ion exchange removal efficiency for radionuclides (i.e., americium,
strontium, cesium, and technetium) (see Sections 5.10, 5.12, 5.13, 5.14, and
5.15).

The amounts of actinide elements in the waste supernatant, which are routed to the LLW
form are consequences of the following assumptions: (1) their assumed concentrations in the
supernatant (see Section 5.2); (2) the assumption that these concentrations are the result of
complexation; and (3) the assumption that 99 percent of the complexants are destroyed in an
oxidation step (see Section 5.5).

The amount of HLW glass produced may be controlled -by the masses of waste components
in the sludge that remain undissolved (see Sections 5.2, 5.3 and 5.6). The ESP alternative
contains three acid dissolution steps to overcome these dissolution problems (see
Section 5.6).

5.2 PROCESS FEED

The material balances for the facilities assume that the feed from retrieval and transfer is a
homogeneous mixture of all tank waste. Furthermore, the material balances assume that the
feed is adjusted to 5M soluble -sodium in the retrieval and transfer steps;

The homogeneous mixture assumption was made because tank-by-tank inventories were not
available, and had they been, a tank retrieval scenario has not been accepted to date. By
using this assumption, all treatment scenarios have a comparable basis, and this data package
remains consistent with the other pretreatment alternatives.
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Note that preliminary results for tank-by-tank treatment shows that if all other assumptions
remain the same in the Tri-Party Agreement preferred alternative flowsheet (Orme 1994), the
high-activity glass volume would increase by a factor of about two. A similar volume
increase factor is assumed for the ESP alternative also. However, due to the already greatly
reduced volume of HLW produced by the ESP alternative, the impact would not be
significant.

Using the sodium molarity specification in the feed has no effect on the process.

5.3 SOLUBILTY

The material balances for the facilities assume that the components in the feed stream have
solubilities identical to the factors outlined in the Tri-Party Agreement preferred alternative
flowsheet (Orme 1994, Slaathaug 1995).

This assumption is not expected to have a major impact on the volume of high-activity glass
produced, because increases in undissolved solids will be accommodated by the extensive
solids acid dissolution processes. Using this assumption ensures that all the treatment
scenarios have a comparable basis, and thi± data package remains consistent with the other
pretreatment alternatives.

5.4 SOLID/LIQUID SEPARATIONS

The extensive separations flowsheet uses centrifuges for solid/liquid separation in seven parts
of the flowsheet: after waste tank retrieval, organic destruction processing, sodium
hydroxide dissolution, both acid dissolution steps, and the optional chromium reduction step
before sodium hydroxide production and recycling (Option B only, LLW to grout); and
before the HLW melter. Common assumptions regarding separation efficiency and operation
were used for all of these solid/liquid separation steps. The major assumption was that
centrifuge operation and downstream filters would achieve 0.1 percent solid in clarified
supernate, while supernate entrainment in the solids from the centrifuge would 12 percent of
the solid weight in the centrifuge feed. Other process assumptions that apply to specific
centrifuges are included in the unit operations description in Appendix D.

These solid liquid separation assumptions are based on engineering judgment. The past
Hanford Site operations data for similar centrifuge operations would be reviewed, and an
appropriate experimental program would be undertaken to develop desired centrifuge
performance.

The ESP flowsheet also includes sand (or glass frit) filters to capture solids before all of the
ion exchange column processes. These filters are assumed, by engineering judgment, to
capture 99.9 percent of the solids. These solids are recycled back to the dissolution process
head end. This assumption impacts the amount of solids reaching the LLW, affecting the
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LLW radionuclide concentrations. It also impacts the HLW volume by forcing more solids
towards HLW. The addition of the filter gas frit was assumed to be compensated by
reducing the glass former addition in the subsequent glass making process.

5.5 ORGANIC DESTRUCTION (ZIMPRO PROCESS)

After initial solid/liquid separation of retrieved tank waste, the resulting liquid would
undergo wet air oxidation to destroy organics and ferrocyanides. The destruction of organics
using this process has been practiced commercially for 30 years by Zimpro-Passavant
Environmental Systems, Inc. A reactor residence time of one hour at 325 *C and 2,000
pounds per square inch gauge 1.47 E+07 N/m2 was assumed to provide 99 percent organic
and ferrocyanide destruction. Metals complexed with organic in the reactor feed are
expected to precipitate as hydroxides upon cooling. Hydroxides of strontium, nickel,
calcium, and iron are likely, along with coprecipitation of transuranic components and
lanthanides.

Destruction of organics and ferrocyanides, if present, is important to destroy radionuclide
(e.g., strontium) complexes that could prevent complete extraction and separation. The use
of an organic destruction process is considered necessary to address the expected high level
of tank waste metal complexation and to ensure success of subsequent separation steps where
complexation would interfere.

5.6 SOLIDS DISSOLUTION

Three dissolution steps, along with undissolved sludge recycle, are included in the flowsheet
to minimize the amount of sludge routed to HLW. One dissolution cycle involves sequential
sludge processing through the following steps: (1) sodium hydroxide leach; (2) nitric
acid/oxalic acid dissolution; and (3) nitric acid/hydrofluoric acid dissolution, where
solid/liquid separation occurs after each of these steps. Several hours of digestion at
approximately 90 *C in appropriately designed reactors are anticipated for all these
processes, under the following basic/acidic conditions:

Sodium Hydroxide Leach [011-] = 4.OM
Nitric/Oxalic acid [H] = 4.5M
Acid Dissolution [C201] = 0.3M (approx. I mole/mole cations

dissolved)
Nitric/HF acid [H'] = 4.5M
Dissolution [F-] = 1.OM (approx. 1 mole/mole equivalent

of cations dissolved)

The extent of dissolution assumed, by component, are presented in Table D-1 for each
dissolution process. An extract from Table D-1 shows major waste components.
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Component Dissolution by Base/Acid Process.

AL+3 90% 50% 50%

AL2 0 3  50%

Cancrinite 50% 10%

CR+3 90% 50%

FE+3 90% 50%

FECN6-3 90% 90%

MN+2 90% 90%

MNO2  90% 90%

NI+3 90% 90%

NI2FECN6 90%
PO4-3 90% 90% 90%

PU+4 90% 50%

S0 4-2 90% 90% 90%

ZR+4 90% 90%
ZRO2:2H 2 90% 50%

In the ESP alternative flowsheet simulation model, 95 percent of the undissolved solids from
the second acid dissolution step are returned for sodium hydroxide leaching to begin another
dissolution cycle; the remaining 5 percent solids are diverted to HLW treatment.

There is uncertainty in the optimistic acid-side dissolution assumptions critical to the ESP
alternative's HLW volume reduction, relative to alternative pretreatment strategies. This
dissolution performance uncertainty would be addressed with an appropriate experimental
assay program.

5.7 TRIBUTYL PHOSPHATE SOLVENT EXTRACTION
OF TRANSURANIC COMPONENTS

The tributyl phosphate (TBP) solvent extraction process is designed to remove uranium,
plutonium, neptunium, and thorium. The solvent composition is 30 percent TBP in
hydrocarbon diluent, the same as that usually used in the well-known plutonium-uranium
extraction (PUREX) process.
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Table D-2 presents the percent split of feed components among the various product streams
from this process. It was assumed that 98.99 percent of thorium and pldtonium, and
99.98 percent of neptunium are split to the high-level stream, while 99.88 percent of uranium
is split to uranium product purification. The dissolved sludge stream is assumed to be
decontaminated from uranium and neptunium by factors of 10' and from thorium and
plutonium by a factor of 102. Cesium, strontium, americium, and trivalent lanthanides are
inextractable by TBP; and technetium extracts very little at the high acidity used here (- 4M
HN0 3). Thus, these elements will remain in the dissolved sludge stream in this step, along
with the nonradioactive elements present in the stream. The TBP solvent loss is assumed to
be minimal because downstream evaporators recover and recycle 99.87 percent of any
solvent carried away in the aqueous streams. Only 0.13 percent is assumed to proceed to the
basic-side feed leaving this process.

The TBP extraction assumptions are engineering judgment based on the PUREX process.
The extraction of transuranic elements is necessary to achieve the reduced HLW volume and
LLW radiotoxicity objectives.

5.8 URANIUM PURIFICATION

Final uranium purification is accomplished in a second TBP cycle that is based on the 2D
Cycle of the Hanford Site PUREX process. Significant uranium "loss" occurs from the
contactor due to conditions of low acidity and the high degree of saturation of the TBP by
uranium, but the "loss" is recovered by backcycling this stream (after evaporation) to the
start of the first TBP cycle. Finally, the purified uranium is again stripped into dilute acid,
then concentrated by evaporation and stored for shipment for offsite use.

The distribution of key components among the outlet streams from this operation is shown in
Table D-3. The uranium recovery was assumed to be 94.29 percent. The TBP solvent loss
is assumed to be minimal because downstream evaporators recover and recycle 99.95 percent
of any solvent carried away in the aqueous streams. Only 0.05 percent is assumed to
proceed to the LLW stream leaving this process.

The TBP extraction assumptions are engineering judgment based on the well-known PUREX
process. The assumption that uranium would be separated as a product stream helps reduce
the amount of LLW inventory.
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5.9 CMPO SOLVENT EXTRACTION FOR AMERICIUM
AND LANTHANIDE REMOVAL

The raffinate (i.e., the residual -liquid from Which solute has been removed [see Figure 5-1])
from the TBP extraction process is routed to an CMPO.solvent extraction process to remove
trivalent lanthanides, americium, and bismuth. This extraction process contains extraction,
stripping, and solvent wash steps. The solvent used is 0.2M CMPO + 1.4M TBP in
hydrocarbon diluent.

Table D-4 shows the distribution of key components among the outlet streams from this
process. It was assumed that 99.98 percent of the americium and 99.99 percent of the
curium and lanthanides, are extracted and routed to the Am/LAN ion exchange process,
while 99.00 percent of the bismuth was assumed to split to the low-level waste.- The CMPO
solvent loss is assumed to be minimal because downstream evaporators recover and recycle
99.74 percent of any solvent carried away in the aqueous streams. Only 0.26 percent is
assumed to proceed to the LLW stream leaving this process.

A Hanford Waste Pretreatment Technology Review Panel in 1990 (DOE 1991) concluded
that the acid-based TRUEX process using the CMPO solvent was very similar to the PUREX
process successfully implemented at the Hanford Site. Consequently, the panel stated that no
great leap in technology would be required for successful application of the CMPO solvent.

5.10 AMERICIUM/LANTHANIDE SEPARATION BY-
BAND DISPLACEMENT CATION EXCHANGE

Two cation exchange resins loaded in sequential columns are used to separate americium and
curium from lanthanides. Wheelwright et al. (1974) recommends Dowex* 50w, X-8 (100
to 200 mesh) for both the feed adsorption of column and the subsequent elution columns
where band development of diethylenetriaminepentaacetic acid (DTPA) complexes with the
+3 metals occurs. Concentrate from CMPO stripping would be contacted with a cation
exchange resin in preparation for separation by displacement cation exchange. Elution of the
resin is made with DTPA onto a zinc-loaded cation exchange resin column. Continued
elution through a series of columns would establish discrete bands of metal ions in a
sequence depending upon the magnitudes of constants controlling the formation of metal ion-
DTPA complexes.

Table D-5 shows the distribution of key components among the outlet streams from this

process. It was assumed using engineering judgement based on Wheelwright et al. (1974)
that 99.89 percent of the americium, curium, and heavy lanthanides (e.g., samarium) are
separated and split to the high-level stream, while 99.89 percent of the light lanthanides
(e.g., cerium) were assumed to split to the low-level waste streams.

*Dowex is a trademark of the Dow Chemical Company.

5-8



WHC-SD-WM-EV-100 Rev. 0

This process was included to allow placement of transuranic elements in the HLW waste
glass, because glass composition experts maintain that transuranic elements would not have a
significant impact on glass stability and formation. However, the mass balance results will
contain an additional case that has this process step removed (see Section 4.8.2).

The Am/LAN-ion exchange separation flowsheet (Swanson 1993) was based primarily on
that given by Wheelwright et al. (1974), with quantities adjusted in proportion to the relative
trivalent ion contents of the waste studied by Wheelwright et al. and of the Hanford Site
single-shell tank waste (Swanson 1993). Assuming the ratios are correct, the information
contained in these two documents was used to calculate an approximate feed volume to resin
volume ratio of - 60.

5.11 CROWN ETHER SOLVENT EXTRACTION FOR
STRONTIUM AND TECHNETIUM REMOVAL

The raffinate from the dMPO extraction process would be concentrated by evaporation with
subsequent contacting with a specially synthesized crown ether solvent to remove strontium
(barium and technetium would also be extracted). The solvent would be stripped to remove
the strontium, barium, and technetium. The strip solution would be concentrated by
evaporation and then sent to HLW treatment.

Table D-6 shows the distributiof of key components among the outlet streams from this
process. It was assumed that 99.99 percent of the strontium and barium and 99.00 percent
of the technetium were extracted. The crown ether solvent loss is assumed to be minimal
because downstream evaporators recover and recycle 99.95 percent of any solvent carried
away in the aqueous streams. Only 0.05 percent is assumed to proceed to the LLW stream
leaving this process. All of these assumed efficiencies are based on engineering judgment.

5.12 AMMONIUM PHOSPHOMOLYBDATE ION
EXCHANGE FOR CESIUM REMOVAL

The final acid-side processing step uses ammonium phosphomolybdate (APM) to remove
99.99 percent of the cesium from the raffinate from the crown ether extraction separation
process. It is assumed that the inorganic cation exchanger used is APM on an alumina
substrate (10 wt% APM) to meet the mass and heat transfer requirements for this
application. Because cesium cannot be readily eluted from APM, the loaded sorbent
(50 grams cesium per kilogram APM) is routed to the sodium hydroxide leach step of the
sludge dissolution process. Alkaline conditions will dissolve 90 percent of the alumina,
APM and its associated cesium, with ultimate cesium removal by basic-side ion .exchange.

The APM dissolution assumptions under hot sodium hydroxide processing are based on an
analogy to similar reactions cited in literature (Cotton and Wilkinson, 1972) related to APM
decomposition in strong base.
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Alumina used as a column support would be the gamma form of A120 3 . This
form of alumina may be soluble in alkaline solutions, according to standard chemical
handbooks (e. g., CRC Handbook of Chemisry and Physics).

5.13 RESORCINOL-FORMALDEHYDE ION EXCHANGE FOR CESIUM REMOVAL

The combined basic-side feed undergoes 99.61 percent cesium removal via ion exchange with
a regenerable resorcinol-formaldehyde resin. Table D-7 provides volumetric information on
the regeneration/wash streams required for this ion exchange process.

Preliminary flowsheet modeling work of cesium ion exchange using resorcinol-formaldehyde
resin was recently completed by Penwell et al. (1994). That work used experimental results
of work done by the Pacific Northwest Laboratory (Bray et al. 1993). The analysis showed
that fresh, unloaded resorcinol-formaldehyde resin may achieve 220 bed volumes per cycle
(neutralized current acid waste feed). In normal cyclical operation, an average of 180 bed
volumes is expected because all resin beds (three in series) are expected to be loaded to some
extent. An average is used because the resin bed volume will vary with resin condition. For
example, resin degradation by chemical and radiolytic action may cause the processable
volume to fall below the predicted average. Resin particle size may impact the loading
characteristics, but the impacts are not considered. These results are based on a four-column
carousel operation with three columns online in series, with the fourth column offline and
being eluted and regenerated. Therefore, it was assumed that 180 bed or column volumes
were needed to reach breakthrough.

These assumptions had a small effect on the volume of high-activity glass produced. The
regeneration of the columns does have an impact, but it is estimated to be much less than
10 percent and one percent of the total high-activity and low-activity glass produced,
respectively.

5.14 CRYSTALLINE SILICOTITANATE ION
EXCHANGE FOR STRONTIUM REMOVAL

The alkline stream remaining after cesium ion exchange is sent to a cation exchange column
containing crystalline sodium silicotitanate, which removes 99.6 percent of the strontium.
The crystalline silicotitanate (CST) bed is not regenerated because strontium cannot be eluted
from the resin. The strontium-loaded resin (4 wt% strontium loading for engineered CST)
would be recycled to the acid-side dissolution processes. Dissolution of the resin and
associated strontium (90 percent dissolution per pass) would occur in the nitric acid-
hydrofluoric acid dissolver.
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The CST will coexchange plutonium and cesium along with strontium at approximately the
same extent as the strontium when the lower cesium and plutonium concentrations are
considered. However, only the strontium exchange is represented in the flowsheet (see
Section 4.8.3).

The strontium removal assumptions impact whether the LLW radiotoxicity objective is met,
and also impact the HLW volume because CST material adds oxides of sodium, titanium,
and silicon during vitrification. However, the silicon added from the CST can be
compensated for by adjusting the amount of glass formers added to the melt. The additional
removal of cesium and plutonium could also aid in meeting the LLW radiotoxicity objective,
and while not represented in the flowsheet, will be addressed in the presentation of the LLW
product composition results (see Section 4.8.3 and Table 9-1) relative to the radiotoxicity
limits.

Decomposition of the CST sorbent during vitrification will add oxides of sodium, titanium,
and silicon to the HLW glass volume. If the HLW volume objective was not met with CST
sorbent, the sorbent could be replaced by a regenerable complexing organic ion exchanger as
included in the original CLEAN option example flowsheet (Swanson 1993).

The CST performance assumptions were based on information provided by Sandia National
Laboratory staff during a December 1994 meeting with Westinghouse Hanford Company and
Pacific Northwest Laboratory staff. The CST development is controlled by an 18-month
cooperative research and development agreement (March 1994 through September 1995) that
supports CST development by UOP, Inc. in collaboration with Sandia. The cesium-specific
CST powder can now be purchased commercially, and UOP, Inc. has demonstrated the
capability to produce CST powder of high quality in large batch sizes.

The CST capacity for strontium has not been established but was estimated as 5-10 wt%.
This estimate is based on demonstrated CST loadings of 1 wt% for cesium (from a solution
of 7M sodiuni with Cs+ at 10 parts per million), and the fact that the distribution coefficient
for strontium-specific CST is an order of magnitude greater than the coefficient for cesium-
specific CST.

5.15 ANION EXCHANGE REMOVAL OF TECHNETIUM

The raffinate from the basic-side strontium ion exchange process undergoes anion exchange
to achieve 99.5 percent removal of technetium as pertechnetate ion (TcO;). Table D-8
contains volumetric data on regeneration/wash streams required for this operation. The
technetium would be eluted with 6M nitric acid, concentrated by evaporation, and sent to
HLW treatment. Vapor from the evaporation would be sent to a fractionator where nitric
acid would be recovered and recycled for use in the technetium ion exchange step. Raffinate
is sent to basic LLW treatment.
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The Tank Waste Technical Options Report (Boomer et al. 1993) contains a summary of feed
and regeneration rates for technetium ion exchange. Using a strong base anion exchange
resin, 100 stream or column volumes of feed were assumed processed to reach breakthrough.
This data is based on experimental work done by Schulz (1980). That work used the NO0
form of three different resins: Dowex 1x4, Dowex MSA-1, and Amberlite IRA 401*.
Results are provided in the body of that report for only the last two of these three resins.

5.16 STRONTIUM AND CESIUM CAPSULE DISSOLUTION AND
METATHESIS (HIGH-LEVEL WASTE OPTION 2)

In HLW Option .2 of the ESP alternative, the strontium and cesium capsules are disassembled
and mixed uniformly -into the HLW melter feed. The main capsule components were
assumed to be strontium fluoride (SrF2) and cesium chloride (CsCl). A metathesis process
using an anion exchanger (e.g., Dowex 2x8) would exchange the Cl- ion with NO; ion in the
cesium compound before HLW vitrification.

There are 601 strontium capsules and 1,328 cesium capsules containing 20.5 and 47.4 MCi,
respectively (decay date of January 1, 2000), based on the separate EIS data package for
disposition of cesium and strontium capsules (Nankani 1995). To facilitate the flowsheet
mass balance, the capsule isotopic composition was assumed to be that of the tank waste (see
Appendix A). This assumption allowed the correct amount of radioactivity to be maintained
while allowing the mass to deviate somewhat from the known capsule composition.
Table 5-1 provides the cesium and strontium capsule compositions and inventories. The
small mass inventory difference is considered to have minimal impact on the HLW glass
inventories. However, the heat generation in the HLW glass will increase significantly with
the inclusion of the capsule cesium and strontium and higher heat loads may degrade the
glass more rapidly (DOE 1993).

5.17 HIGH-LEVEL WASTE STREAM VITRIFICATION TREATMENT

5.17.1 High-Level Waste Concentration/Denitration

From the separation steps described in the previous sections (i.e., undissolved sludge purge
from acid dissolution, strontium and technetium from crown ether extraction, americium and
lanthanides from band ion exchange, transuranics froni TBP extraction, and technetium from
basic-side ion exchange), the HLW streams would be combined and concentrated by
evaporation to a 3M HNO3 solution. The HLW evaporator would operate under a vacuum in
order to remove the nitric acid. Dilute acid vapor from this operation would be sent to acid

*Amberlite IRA-401 is a trademark of Rohm and Haas.
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Table 5-1. Cesium And Strontium Capsule Composition And Inventory.'

Specie Mass (kg) wt % Moles Specie Mass (kg) wt % Moles

137Cs 547.57 15.678 3996.87 9OSr 150.22 20.267 1669.10

Total Cs 3081.09 88.217 23183.54 Total Sr 635.96 85.801 7259.79

Al 0.00 0.00C 0.1 Ba 17.87 2.411 130.45

Ba 327.0C 9.363 2381.61 Ca 4.2C 0.567 104.83

Fe 0.00 0.000 0.0( Re 1.08 0.146 5.82

K 13.97 0.40C 357.2C Fe 0.13 0.018 2.33

Mg 0.03 0.00C 1.33 Zr 81.68 11.02C 895.63

Mn 0.01 0.00C 0.24 Si 0.07 0.009 2.33

Na 70.42 2.016 3061.7C Mg 0.06 0.008 2.33

Pb 0.04 0.001 0.2C Al 0.06 0.008 2.33

Rb 0.04 0.001 0.51 Mn 0.09 0.012 1.63

Total 3492.62 100. 28986.5 Total 741.20 10C 8407.47

NO3  1437.49 23183.54 F 275.87 14519.59

316-L 6657.74 316-L 1712.50
Stainless Steel Stainless Steel

Hastelloy C 1630.67

Total Ci 4.74E+07 Total Ci 2.05E+07
137Cs = 90Sr =

(Decayed to January 1, 2000) (Decayed to January 1, 2000)

Notes:

'Nankani, F. D., 1995, Preliminary Tank Waste Renediation System Environmental Impact Statement,
Engineering Data Package for Disposition of Cesium and Strontium Capsules, WHC-SD-WM-DP-087,
Rev. 0, July 1995, Westinghouse Hanford Company, Richland Washington.

Lohman, G. W., and W. E. Poling, 1980, Caustic Strike Flowsheet for Final Purification in B Plant,
RHO-F- 14, Rockwell Hanford Operations, Richland, Washington.

DeWolf, R. B., 1985, Summary - Cesium Final Purification in B Plant, WHC-SD-WM-ER-010,
Rev. 0, Rockwell Hanford Operations, Richland, Washington.
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recovery. The 3M HNO3 solution and formic acid eluant containing cesium from the
resorcinol-formaldehyde ion exchange would be mixed and would undergo denitration by
reaction with sucrose and formic acid destruction.

Sufficient sucrose would be supplied to this denitration step to achieve 0.5M HNO3 in the
liquid after complete sucrose conversion. This liquid would be fed to the HLW centrifuge
process along with undissolved solids from the acid dissolution operation. The NOx
produced by denitration would be sent to the acid recovery portion of the flowsheet for
conversion back to HN0 3.

The concentration or evaporation and denitration assumptions are consistent with past
operational data from similar Hanford Site processes.

5.17.2 High-Level Waste Melter

The denitrated HLW solid slurry would be centrifuged, with HLW solids (assumed 20 wt%)
sent to the melter and liquid routed through an evaporator for water removal before being
sent to the melter. Glass formers and an organic acid (glycolic) would be added to the
melter feedstream for reduction/oxidation control. The -high-activity glass melter is a joule-
heated melter that would operate at a temperature of 1,200 *C. The incoming feed slurry
would be converted into a molten borosilicate glass containing -34 wt% waste oxides based
on glass composition optimization calculations in the flowsheet simulation.

The process is relatively independent of the type of melter employed. In fact most of the
data used for sizing and costing purposes for this document and the Tank Waste Remediation
System Facility Configuration Study (Boomer 1994) were based on use of a combustion
melter for high-activity glass vitrification. This would impact the high-activity melter's
offgas equipment, but would have a small impact on the volume of offgas when compared to
the low-activity melter's offgas. The masses of components in the offgas stream and the
volume of glass produced would not change with the melter type.

5.17.3 High-Level Waste Melter Offgas Processing

The HLW melter offgas systems would receive the hot gases from the melter and subject
them to a water quench, a Venturi scrubber/separator, a demister, and a high-efficiency
particulate air (HEPA) filtering system. Quenching these offgases by countercurrent contact
with cool scrub water (75 0C) would remove most of the entrained particulates and water-
soluble contaminants and would condense much of the water vapor. Overall separation of
gas from condensed phases achieved by these processing steps was assumed to be
99.999+ percent solid oxide removal, 100 percent Hg removal, 50 percent NH 3 removal,
100 percent Tc2O7 removal, with conversion to TcO4 (aq), and 99 + percent water removal.
Condensed stream recycle would send the solid slurry to the LLW pretreatment evaporator
and the liquid to HLW pretreatment evaporator.
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5.18' INITIAL TREATMENT FOR ACIDIC LOW-LEVEL WASTE TREATMENT

5.18.1 Low-Level Waste Concentration

The LLW streams from the separation steps described in the previous sections (i.e., solvent
wash waste from uranium purification, solvent wash waste from CMPO extraction, Am/LAN
band ion exchange elution waste, solvent wash waste from crown ether extraction, and
raffinate from base-side ion exchanges) would be combined and concentrated by evaporation
of water to a 7M sodium hydroxide solution. This concentrated LLW stream from
evaporation would be fed to the LLW calcination process while the basic evaporator
overheads would be allocated to dilution water for the salt grout process and/or combined
with slightly acidic evaporator overheads from the separation steps described in the previous
sections (i.e., evaporator overheads from crown ether extraction, CMPO extraction, uranium
purification, TBP extraction, organic destruction, and acid recovery) and recycled to the
wash operations for the former separation processes. The LLW waste would be processed
through an evaporator at 76 liters per minute to provide an evaporated feed of 15.1 liters per
minute to the calciner.

5.18.2 Low-Level Waste Calcination (T-Thermal Process)

Low-activity waste feedstreams to the calcination process would consist of the liquid from the
basic LLW evaporator and the denitrated liquid from the acidic LLW evaporation of the
raffinate streams from Am/LAN band ion exchange and APM cesium ion exchange. These
streams would be fed to the calcination process for nitrate destruction and the recovery of
sodium hydroxide.

The amount of ammonia required as calciner fuel was based on calculating the sensible heat
required to raise the reactants to a temperature of - 800 0 C. Preliminary tests at the
Westinghouse Science and Technology Center indicated an operating temperature range of
750 to 850 'C for the plasma arc calciner operation. However, further temperature
optimization must be done together with kinetics studies.

The flowsheet equipment used assumptions of a 0.1 second residence time and an 800 *C
operating temperature, under atmospheric pressure, to provide 91 to 86 percent nitrate/nitrite
decomposition and 99 percent organic decomposition. The percent decomposition, not the
residence time, is based on engineering judgment of the Westinghouse Science and
Technology Center test data (Hendrickson 1994, Colby et al. 1994, and McLaughlin 1994).
The residence time assumption is engineering judgment that would require further test data to
optimize. It was assumed that 100 percent excess NH3 was supplied, where unreacted NH3
was oxidized to nitrogen and water.
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After the reaction products are condensed, nitrogen gas would be separated from the caustic
slurry (7M -). To be conservative, a 5 percent entrainment of cesium and technetium was
assumed for the quench tank offgas.

Preliminary tests at the Westinghouse Science and Technology Center (McLaughlin 1994)
indicate that a plasma arc calcination process can be successfully applied to Hanford Site tank
waste. However, further testing is needed to verify operation over a wide feed composition
range and to provide temperature optimization together with kinetic studies. The use of
ammonia as a calciner fuel was necessary to support the production of sodium hydroxide for
recycle to the waste pretreatment processes.

5.18.3 Dissolution/Concentration

The calciner molten salt stream, carried by the gas stream, would be redissolved in an
integral water quench. Originally, the water-insoluble stream was expected to contain a
majority of the transuranic isotopes, the multivalent metal oxides and hydroxides, as well as
the aluminates. However, literature data suggest that the transuranics may become soluble
under process conditions ~(Delegard et al. 1993).

The quench solution would be about 85 *C and would remove particles two microns or
larger from the gas stream, some of the soluble gases, and 95 percent of the cesium and
technetium. Solubility data from testing performed at Los Alamos National Laboratories
indicate 25 to 30 wt% of the calcine product is insoluble (Hendrickson 1994). Thirty weight
percent insoluble aluminum was assumed for the flowsheet.

5.19 LOW-LEVEL WASTE STREAM VITRIFICATION
AND SULFUR MATRIX TREATMENT

5.19.1 Low-Level Waste Melter

The low-activity glass melter is a combustion-fired melter with kerosene as its fuel. The
melter would operate at a temperature of 1,200 *C. The type of melter selected has its
largest impact on the volume of offgas produced, but generally does not impact the masses of
the components in it. The melter models have not been developed to such an extent that
individual component carryover in the offgas streams is based upon the melter type. For
example, it is assumed by engineering judgment that 1 wt% of the sodium in the melter feed
would volatilize regardless of what type of melter it is (combustion, joule, etc.). Also, the
glass produced would meet the same criteria regardless of the melter type selected.
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5.19.2 Low-Level Waste Melter Offgas Processing

Low-level waste melter offgas would be sequentially processed through the following steps to
remove condensables and solid carryover: water quenching (75 *C); Venturi scrubber/
separator (75 *C) processing; demisting; and HEPA filtering. Overall separation of gas from
condensed phases achieved by these processing steps was assumed to be 99.999+ percent
solid oxide removal, 100 percent Hg removal, 50 percent NH3 removal, 100 percent Tc207
removal, with conversion to TcO4 (aq), and 99+ percent water removal. Condensed stream
recycle would send the solid slurry to the LLW pretreatment evaporator and the liquid to
1LW pretreatment evaporator. Remaining offgas would be sent to S02 removal/NOx
destruction processing.

5.19.3 Sulfur Dioxide Removal and Sulfur Recovery

Gas from melter offgas processing would undergo SO2 removal by adsorption on CuO beds
before NOx destruction would take place. The SO 2 would be desorbed, converted to H2 S,
and then sent to Claus units for sulfur recovery. The CuO bed was assumed to have an
operating temperature of 400 *C with 90 percent absorption of SO. A 10 percent excess 02

feed was assumed along with 100 percent excess CuO in bed. The NH3 cracking unit that
supplies H2 for bed desorption of SO2 was assumed to have a 99 percent cracking efficiency
of NH3, where no excess NH3 beyond stoichiometric H2 requirement was assumed.

The CuO bed operation for SO 2 desorption was assumed to have a 100 percent conversion.
The CuO bed regeneration was assumed to produce 100 percent regeneration of Cu to CuO.
The air for regeneration was based on three times the stoichiometric OQ requirement. The
sulfur recovery process would mix the H2S gas mixture from SO 2 desorption with air and
heats the mixture to 800 *C where reactions would achieve 100 percent H2S conversion.
The remaining gas mixture would be cooled to 300 *C and sent through two Claus units in
series, with liqiid sulfur dropout before and after each Claus unit. Each Claus unit achieves
95 percent conversion of H25 to sulfur. A 100 percent separation efficiency was assumed for
sulfur removal from gas.

5.19.4 NOx Destruction Processing

The reaction conditions for NOx destruction were assumed to have an operating temperature
of 500 'C with no excess NH3. The process assumed 99 percent conversion.
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5.19.5 Offgas Treatment System

Two sets of HEPA filters in series (99.95 percent fines removal by each.set) would treat
offgas from the following portions of flowsheet before gas would be sent to the stack:
supenate evaporator; cesium ion exchange concentrator; LLW and HLW feed evaporators;
gas streams from cyclones from HLW, LLW, and rework cullet fluidized transport; and
HLW and LLW storage bin vent.

5.20 LOW-LEVEL WASTE STREAM GROUT TREATMENT
(LOW-LEVEL WASTE OPTION B)

5.20.1 Chromium Reduction

To address the issues of chromium reduction and removal (see discussion in Section 4.7.5),
the ESP flowsheet calculations included a grout product calculation with and without a prior
chromium reduction and removal process. Based on the CLEAN flowsheet (Swanson 1993),
a 1.5M NH 2OH reductant would be used to reduce soluble Cr+6 to insoluble Cr+3 in the
reduction process. The reaction extent was assumed to achieve 99 percent Cr reduction.

Chromium-bearing wastes are regulated as dangerous waste. If the wastes can not meet the
Toxicity Characteristic Leaching Procedure (TCLP, a test used to simulate leaching -from a
landfill) requirement of < 5 mg/L in the extract then they can not be disposed of in a
landfill. For Tank wastes that are designated dangerous solely for the presence of
chromium, and are delisted, an exemption can be sought, which, if successful, could exempt
the waste from regulation under the state Resource Conservation and Recovery Act (RCRA)
(1976) program. How the chromium waste stream will be managed must be determined (see
discussion in Section 4.7.5). The limits for chromium are the same for hazardous or mixed
hazardous/radioactive waste.

5.20.2 Salt Grout

The concept for the salt grout process is to mix a waste slurry with cementitious materials to
form a grout that can be pumped into removable tubes placed retrievably onsite in
underground concrete vaults (5,300 in3 volume). The grout formulation is 1,100 g dry mix
per 1 L waste. The dry mix used in the grout flowsheet consists of 40 wt% limestone,
28 wt% fly ash, 28 wt% slag, and 4 wt% Portland cement (Hendrickson 1992 and
Serny et al. 1989). Grout formulations to date have been limited to 3M total nitrate and
nitrite in the feed along with a 5M sodium content. These two constraints are present in the
grout flowsheet. Further discussion of grout formulation issues is provided in Section 4.7.3.
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5.21 CAUSTIC RECYCLING

The alkaline slurry produced in the calcination operation contains 7M sodium hydroxide,
which can be recovered for process uses to minimize LLW disposal volume. To eliminate
chromium from recycled sodium hydroxide, soluble Cr(VI) is reduced to insoluble Cr(III)
with hydroxylamine. After solid-liquid separation, approximately 90 percent of this alkaline
stream must be recycled to meet flowsheet requirements for sodium hydroxide (e.g., the
alkaline leach step of the solid dissolution operation). The remaining portion of the sodium
hydroxide slurry is incorporated into a LLW form for disposal.

5.22 NITRIC ACID RECYCLING

Acidic evaporator overheads (from HLW treatment, strontium ion exchange, and acidic LLW
treatment) are contacted with NOx streams (from denitration and calcination steps) with the
addition of hydrogen peroxide and air to absorb and convert NOx to nitric acid. Conversion
of 80 percent NOx to acid is accomplished by oxidation by oxygen. The resulting dilute acid
liquid is concentrated by acid fractionation to recover 99.5 percent of the nitric acid as
12M HNO3. The weak acid overhead is used as water recycle.

5.23 WATER RECYCLING

Water from the numerous evaporators throughout the flowsheet Would ultimately be routed to
a wash water tank to provide dilution water required for the various separation processes
along with the grout process.

5.24 HIGH-LEVEL WASTE GLASS

The joule-heated melter used in the HLW vitrification process would operate at a temperature
of 1,200 *C. The high temperature would convert the incoming feed slurry into molten
borosilicate glass containing -34 wt% waste oxides based on glass composition optimization
calculations in the flowsheet simulation. The composition and flowrate of glass formers
(containing primarily SiO2, B20 3, Fe2O3.Li2O, Na2Q, A12 03 , and CaO) would be adjusted to
minimize total HLW glass weight.

The HLW glass composition optimization was performed subject to the following glass
constraints:

SiO2 content > 42 wt% < 57 wt%
B20 3 content > 5 wt% < 20 wt%
NaO content > 5 wt% < 20 wt%
Li2O content > I wt% < 7 wt%
Fe2O3 content > 2 wt% < 15 wt%
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CaO content < 10 wt%
MgO content < 8 wt%
A12 0 3 content < 15 wt%
ZrO2 content C 13 wt%
Cr2O3 content <0.5 wt%
P205 content .<. 3 wt%
S03 content .<. 0.5 wt%

These glass composition constraint limits were based on the range of the mass fraction values
each component can have in the glass. They reflect the composition region over which the
Composition Variability Study was performed, where the upper and lower limits used in the
calculations are the bounds from phase 2a of the Composition Variability Study (CVS)
(Hrma and Piepel 1992). Adjustments to those limits were made based on a literature study
of acceptable glass compositions (Langowski 1994). The viability of these glass composition
limits or constraints used to optimize the HLW borosilicate glass product should be verified,
along with the assumed relationship of certain glass properties to glass composition, by actual
glass formulation testing.

5.25 HIGH-LEVEL WASTE DISPOSAL

The final HLW glass form is a monolith of glass contained with a canister (0.61 m ID x 3.05
m) with a net volume of 0.62 in 3. A storage facility (denoted as the cask pad in site layout
Figures 8-1 and 8-2) is provided to allow interim storage space for all of the high-activity
glass produced. Sometime after the high-activity vitrification campaign has concluded, the
canisters would be transported in Hanford Site multi-purpose canisters (4 monoliths per
multi-purpose canister) to an offsite federal repository for final disposal.

The above assumption matches the assumption in the Tank Waste Remediation System
Facility Configuration Study (Boomer 1994), which has the same assumption.

5.26 LOW-LEVEL WASTE GLASS

The combustion (kerosene fuel)-driven melter used in the LLW vitrification process would
operate at a temperature of 1,200 'C. The high temperature would convert the incoming
feed slurry into molten borosilicate glass containing -31 wt % waste oxides based on glass
composition optimization calculations in the flowsheet simulation. The composition and
flowrate of glass formers (containing primarily SiO2 , B20 3. Fe2O, Li2 0, Na2O, A120 3, and
CaO) would be adjusted to minimize total LLW glass weight. The LLW glass composition
optimization was performed subject to the following glass constraints:

Na2O content 25 wt%
A120 3 content = 5 wt%
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CaO content = 10 wt%
SiO2 content : 50 wt%

These glass composition constraint limits were based on the range of the mass fraction values
each component can have in the glass. They reflect the composition region over which the
Composition Variability Study was performed, where the upper and lower limits used in the
calculations are the bounds from phase 2a of the Composition Variability Study (Hrma and
Piepel 1992). Adjustments to those limits were made based on a literature study of
acceptable glass compositions (Langowski 1994). The viability of these glass composition
limits or constraints used to optimize the LLW borosilicate glass product should be verified,
along with the assumed relationship of certain glass properties to glass composition, by actual
glass formulation testing. No extensive analyses or experimental glass formulation data
relative to expected LLW stream compositions have been done. It is expected that the LLW
glass will have different glass composition and property limits that will be defined in future
work.

The 25 wt% loading assumption insures that the data package remains consistent with the
other pretreatment alternatives. The aluminum oxide and calcium oxide specifications have
no impact on the volume of low-activity glass produced, but they do affect the total cost for
the glass formers. This affect is negligible when compared to the total operating cost.

5.27 LOW-LEVEL WASTE GLASS DISPOSAL

The low-activity glass product would be disposed of onsite in 5,300-n vaults in a
polymer/sulfur matrix. The sulfur polymer. cement is a commercially available material
developed by -the U.S. Bureau of Mines. It is composed primarily of elemental sulfur with
additions of plasticizing agents to inhibit crystal growth and to control polymerization and
viscosity. The cement, in conjunction with aggregates, becomes concrete and is used as a
construction material in acid-salt environments.

The sulfur/polymer matrix has valuable chemical (low solubility) and physical (low
conductivity) properties that tend to provide good long-term performance of a LLW disposal
system (Rawlins et al. 1994). However, testing of the composite glass/matrix compositions
should be made to provide a solid technical basis for such a disposal system.

5.28 LOW-LEVEL WASTE GROUT

The concept for the salt grout process is to mix a waste slurry with cementitious materials to
form a grout that can be pumped into removable tubes placed retrievably onsite in
underground concrete vaults (5,300 m3 volume). The grout formulation is 1,100 g dry mix
per 1 L waste. The dry mix used in the grout flowsheet consists of 40 wt% limestone,
28 wt% fly ash, 28 wt% slag, and 4 wt% Portland cement (Hendrickson 1992 and
Serny et al. 1989). Grout formulations to date have been limited to 3M total nitrate and
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nitrite in the feed along with a 5M sodium content. These two constraints are present in the
grout flowsheet. Further discussion of grout formulation issues is provided in Section 4.7.3.

5.29 LOW-LEVEL WASTE GROUT DISPOSAL

The low-activity salt grout product would be disposed of onsite in 5,300-rn' vaults in a
cementitious matrix. Further testing of the grout compositions should be made to provide a
solid technical basis for such a disposal system.

5.30 PRETREATMENT/H[GH-LEVEL WASTE COMBINED -
LOW-LEVEL WASTE SEPARATE

The ESP alternative would reduce HLW volume to the point that a separate HLW
vitrification facility is not needed. Indeed, this alternative would incorporate the HLW
vitrification process directly into the separations plant as an acid process. This would
eliminate the cost of permitting and approval efforts for an additional stand-alone facility,
along with costs associated with neutralization, material transport, and storage of waste at a
separate facility. The combined facility assumption affects the total capital expenditures as
well as the spending profile for this alternative.

5.31 CENTRALIZED FACILITIES

The facility configuration would also be centralized and share the same support facilities.
The centralized facility assumption affects the total capital expenditures as well as the
spending profile for this alternative.

e(
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6.0 PROCESS EQUIPMENT

The information in the Tank Waste Remediation System Facility Configuration Study
(Boomer et al. 1994) assumed that each facility would.operate 14 years. However, the Tri-
Party Agreement schedule projects 24 years operation for the pretreatment and low-level
waste (LLW) facilities and 19 years for the high-level waste (HLW) facility. This data
package has based production rates, emissions, staffing, raw materials usage, etc. on .the
operating duration.

The equipment lists for both the integrated pretreatment and HLW facility and the detached
LLW facility are in Appendix B. The equipment lists include capacity/flow rate, physical
size, material of construction and power requirements.

6.1 PROCESS FLOW DIAGRAMS AND MATERIALS BALANCES

6.1.1 Pretreatment and High-Level Waste Vitrification

Process flow diagrams for the pretreatment HLW vitrification integrated facility are in
Appendix C. Related material balances are in Appendix A. The material balances are based
on glass production rates through the LLW vitrification facility. The pretreatment facility
can process 200 metric tons of glass per operating day. The HLW facility can process one
metric ton of glass per operating day.

The process flow diagram for the cesium strontium capsule cut up cell in HLW Option 1 is
included with the mechanical handling diagram for the cell in the Appendix E facility
layouts. Strontium fluoride (SrF) and CsNO3 were assumed to be fed to the HLW melter.
A summary material balance for this option is in Appendix A.

6.1.2 Low-Level Waste Vitrification

Process flow diagrams are taken from the Tank Waste Remediation System Facility
Configuration Study (Boomer et al. 1994) and are in Appendix C. The material balances are
in Appendix A. The material balances are based on glass production rates through the
facility. The LLW facility can process 200 metric tons of glass per operating day.
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6.1.3 Low-Level Waste Grout (Option B)

Process flow diagrams for LLW Option B grout are taken from the Tank Waste Remediation
System Facility Configuration Study (Boomer et al. 1993) and are in Appendix C. The
material balance for this option is in Appendix A for the integrated pretreatment HLW
vitrification and the grout process.

6.2 CONTAMINATED SOILS ENCOUNTERED DURING OPERATION

The LLW vaults would be constructed during the operational phase of the facility. It is
assumed that during vault construction no contaminated soils would be encountered. In
addition, it is assumed that the excavated soil would be transported to the earthen borrow
area.

6.3 OPERATING NOISE

Operating noise would be minimized so it does not exceed Occupational Safety and Health
Administration and other regulatory requirements. Where operational noise must exceed
requirements, safety equipment would be used, and its use would be strictly enforced. It is
not anticipated that operating noise from the facilities would disturb onsite or offsite areas.

6.4 RAW CHEMICALS

Raw chemicals would be delivered to the Hanford Site by truck or train. No barging of
materials is assumed to occur. Table 9-4 lists the total amount of raw material required for
operation. Table 9-7 lists the number of trips and the length of travel for operational
purposes. Storage of raw materials for both facilities would be at a centralized facility close
to the two facilities.

Raw chemical needs were taken directly from the material balances where appropriate. If
there was a discrepancy between the process flow diagram and the actual facility
configuration, the chemical requirements were calculated from past experience. Table
footnotes show where calculations were required.

6.5 OPERATING STAFF

The operating staff hours given in Tables 9-2 and 9-3 and the operating costs in Table 9-19
cover all operations associated with the united processes in Table 9-2. This includes startup,
treatment operations, facility decommissioning, and monitoring and maintenances of the
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vitrified waste products during interim onsite storage. Operating staff ramp-up and ramp-
down are also included. Figure 10-2 shows the estimated annual distribution of the operating
staff hours in Tables 9-2 and 9-3.

6.6 SECONDARY WASTE

Secondary waste does not include glass produced by the facilities. The only secondary waste
addressed here would be ion exchange material and process effluent in excess of recycle
quantities.

The spent ion exchange resin could be disposed of in one of two ways: sending the resin to
a high- or low-level melter (depending upon the contamination) and burning it, or sending
the resin to an onsite solid waste disposal facility. For this data package, the latter would be
done. It should be noted that disposing of spent ion exchange resin at this facility is not
permitted at this time.

The total amount of process effluent to be treated is assumed to be equal to 20 percent per
year of the stream sent to the condensate retention basin (Stream 804) for both facilities plus
one year at 100 percent. The other 80 percent per year is assumed to be recycled back to
retrieval operations; the extra year is after retrieval operations have ceased. The stream to
be processed is assumed to have the same composition as the feed used in the liquid effluent
treatment facility's design; therefore, the effluent compositions should be identical. It should
be noted that treatment of process effluent at the Liquid Effluent Treatment Facility is not
permitted currently.
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7.0 CONSTRUCTION

Facility layouts for the integrated pretreatment and high-level waste (HLW) vitrification and
the detached low-level waste (LLW) vitrification facilities were developed assuming a feed
rate of 40 gallons per minute from double-shell tank (DST) feed tanks and a throughput of
one metric ton in the HLW melter and 200 metric tons in the LLW melter per operating day.
The total operating efficiency was projected at 60 percent. The layouts also assume the
integrated pretreatment HLW facility would be operated and maintained remotely, and the
detached LLW facility would be contact operated and maintained.

Defunct equipment would be removed by flasking operations in the integrated pretreatment/
HLW vitrification facility. Flasking is the operation of surrounding an item of equipment to
be removed with a shielding container. It involves lowering a shielding container around the
equipment to be removed, lifting the equipment item, and adding a container bottom.

7.1 FACILITY LAYOUTS

7.1.1 Integrated Extensive Separations Pretreatment-
HLW Vitrification Facility

The integrated facility (see Appendix E) would have an overall footprint of
94 meters (m) x 234 m and a height of 40 m of which 20 meters extends below grade. The
total area would be approximately 21,950 square meters (in2) with a volume of approximately
735,800 cubic meters (m). The facility would be divided into three levels: a processing
level, a level at grade, and a level at + 12.5 m. It would contain the following areas:

- Sludge washing and dissolution
* Alkaline liquid processing
* Acidic liquid processing
* Destruction, recovery, and recycle of bulk chemicals
* Feed receipt and sampling
* Chemical make-up
* Heating, ventilation and air conditioning.

The first five areas listed above are related to processing. Of these, the first four would be
subdivided to perform the following specific tasks:

* Sludge washing and dissolution-sludge washing, sludge caustic dissolution,
sludge acid dissolution, and sludge acidic fluoride dissolution
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* Alkaline liquid processing--hydrothermal organic destruction cesium ion
exchange, silicotitanate ion exchange, and technetium anion exchange,
(e.g., the cesium ion exchange area would consist of a single stage of 12.5 M3

columns and supporting tanks)

* Acidic liquid processing-tributyl phosphate solvent extraction, purification of
uranium byproduct, N-dilsobutylcarbamoylmethylphosphine oxide (CMPO)
solvent extraction, americium-lanthanide chromatographic ion exchange, crown
ether solvent extraction, and ammonium phosphotungstate ion exchange

* Bulk chemical destruction and recovery--HLW evaporation, HLW sugar
denitration, LLW evaporation, LLW nitrate destruction, and optimally
chromium precipitation.

Feed receipt and sampling would take place in six 379 m' tanks receiving feed from DSTs
external to the building.

The grade level and the level at + 12.5 m would provide support services and additional
process equipment. The grade level would provide space to support flasking operations (see
Section 7.0) to the separation cells below, instrumentation to the process equipment, and
maintenance areas. The level at + 12.5 m would provide heating, ventilating, and air
conditioning (HVAC) supply and exhaust, fluidic device control, and assay facilities.

The HLW vitrification portion of the integrated facility would have an overall footprint of
30 m x 140 in and a height of 28 m of which 11 m extends below grade. The total area
would be 4,255 m2 with a volume of approximately 89,540 i 3. The facility would include
the following areas:

* Melter operations
* Maintenance areas
* Canister loading
* Cold chemical make-up
* Heating, ventilation, and air conditioning.

The melter cell would contain the HLW melter and offgas equipment. The maintenance area
would be used for the repair and disposal of failed equipment.

7.1.1.1 Integrated Facility - Plant Layout Design Basis. This section provides a plant
lay-out design basis for the extensive separations pretreatment of supernatant liquids and
sludge from the 177 underground waste storage tanks at the Hanford Site. The lay-out
addresses a common facility for pretreatment and high-level waste vitrification.
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The HLW vitrification capacity is sized to match the HLW fraction expected from the
extensive separations process. Earlier versions of the mass balances in Appendix A and the
process flow diagrams in Appendix C were used as design bases for the extensive separations
pretreatment HILW vitrification integrated facility.

In addition, certain design decisions were required to develop the lay-outs from the
flowsheets and mass balance. These decisions are summarized below.

1. The H3LW melter is sized based on one-metric-ton-per-day production. This
would result in periods of standby operation, based upon the throughput
defined in the mass balance. Six tanks, each 100,000 gallons, would be
provided between the separations process and the HLW melter.

2. The waste loading in the melter was assumed to be 750 percent by weight.
A waste loading this high is theoretically possible but has yet to be
demonstrated in practice.

3. The flowsheets frequently depict single tanks and process flows where there is
likely to be more than one train (e.g., organic destruction and dissolvers).
Engineering judgment was used to define where more than a single train
should be used.

4. Hydrofluoric acid was used in the dissolution process. Because of the
corrosiveness of hydrofluoric acid, this selection required the use of alloy
piping and equipment, thus contributing to the material cost estimate for the
facility.

5. All evaporators are thermal syphon evaporators.

6. The early flowsheets provided for the extensive separations facility omitted a
thermal denitration process that also provides caustic recovery for recycle.
The thermal denitration process requires three kerosene-fired furnaces while
the associated caustic recycle step requires an ammonia-(NH 3) fired furnace.

The plant layout and capital estimate do not include the omitted processes. A separate very
rough order of magnitude estimate will be provided for the addition of these processes. The
estimate will address the addition of four furnaces and associated tankage, offgas, and
ancillary equipment required for the processes.

7.1.1.2 Integrated Facility - Systems Location and Operation/Maintenance Philosophies.
This section explains the location of the major plant and systems together with the operation
and maintenance philosophies adopted in the facility layout. The general arrangement
designs in Appendix E.

7-3



WHC-SD-WM-EV-100 Rev. 0

The philosophy adopted for the integrated extensive pretreatment and high-level waste
vitrification facility includes the following:

1. Locate radioactive process vessels below grade to minimize shielding and
seismic requirements.

2. Use a standard cell size wherever practical.

.3. Locate the process by system to minimize piping requirements.

4. Incorporate access to the maintenance facility at grade level to minimize
elevation changes during flasking operations.

5. The high-level waste vitrification melter is assumed to be a one-metric-ton-per-
day high temperature ceramic lined unit.

6. HLW melter and associated pour line equipment is gravity fed.

7. Melter cut-up facilities are located at grade adjacent to the melter cell to
facilitate removing a failed melter and introducing new melter units.

8. In accordance with the Tank Waste Facility Configuration Study (Boomer et al.
1994) first tier, the centralized control building is remotely located from the
facilities.

Below grade cells are located in three banks, each segregated by a 10 m wide corridor. The
corridors would help the initial vessel installation and provide flask maintenance areas.

Each lower maintenance corridor would be serviced by a 20 ton electric overhead traveling
crane. Roof hatches at grade level would provide flask access to the small component
maintenance facility. Dedicated areas below the intermediate maintenance floor would be
provided for condensate lag storage, plant washdown tankage, plant and equipment for
fluidization liquors of ion exchange columns, and spent resin storage prior to discharge to the
HLW waste melter.

The cells for process tankage and equipment would be configured to provide adequate access
around the vessels during installation and an envelope above the vessels for routing piping,
HVAC duct work, associated liquor transfer, and control equipment.

An active pipe chase, located above each lower maintenance corridor between +0.000 m and
-4.000 m, would minimize unnecessary in-cell pipe routing. Cells would be provided with
HVAC exhaust filtration equipment.
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Grade to + 12.500 meters: The area over each bank of process cells would be a dedicated
flasking area. Each would be serviced by a 20-ton electric overhead traveling crane.

The areas above the 10 m wide corridors would provide adequate space for nonradioactive
plant service loops, HVAC work and electrical cable trunks. Areas would be dedicated to
the cold chemical feed cabinets and plant wash cabinets. Vertical concrete ducts running
from 0.000 m to +13.000 m would route potentially radioactive piping associated with
fluidic transfer equipment and steam ejectors.

+12.500 m to +19.000 meters: The upper floor would house analytical laboratories,
control equipment for ejector/fluidic devices, and HVAC supply rooms.

A small component decontamination/maintenance facility would be located together with
workshop space at one end of the facility and adjacent to the import/export bay. This
maintenance facility would handle all replaceable and maintainable items such as pumps,
valves, controls, and cross-flow filtration.

7.1.1.3 Integrated Facility - High-Level Waste Vitrification. The HLW vitrification
facility is located at the opposite end of the pretreatment facility, relative to the maintenance
facility. All tankage associated with the HLW process is located within the extensive
pretreatment area.

The HLW waste vitrification portion of the facility would be designed around the
high-temperature ceramic-lined melter and associated areas for glass monolith handling and
export. The melter has a one-metric-ton-per-day capacity. Heavy pieces of equipment,
including the melter and handling equipment for concrete shielding casks, have been located
to eliminate elevation changes during normal facility operation and change out/maintenance
operations. Similarly, HLW liquor feeds and associated conditioning/feed tanks would be
located to minimize routing of the final conditioned waste to the melter.

The HLW vitrification process influences the overall width of the facility. The facility would
be laid out to package four canisters of glass (0.62 m3 per canister) in a multi-purpose
canister (MPC), then place the MPC in a concrete shielding cask. The concrete shielding
cask receiving the MPC is estimated at approximately 125 tons. The concrete shielding cask
would be placed on a bogie (a self-propelled cart) to travel in and out of the facility.

The overall dimensions of the glass canister would require that cranes move the canisters
through the facility. Only glass canisters would undergo elevation changes. The concrete
shielding cask would not be lifted in the facility.

The melter cell would be located on the 0.00 m level to avoid having to lift the melter for
removal. Both the in-cell and the operating areas around the melter would be sized to
provide room for making and breaking melter connections. New melter components would
enter the facility at the import bay. The components would placed on a bogie and assembled
in the melter assembly area.
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The melter cell would house the melter and the offgas quench tower which would be installed
as a module. The operating face for the melter cell would use either shielded windows,
closed circuit television cameras, or a combination to allow using remote equipment for
melter maintenance or replacement.

Molten glass would be poured from the melter from an overflow riser using an air or
vacuum lift. The pour cell would have an operating face fitted with shielded windows and
closed circuit television camera equipment to allow remote equipment to operate and
maintain equipment in the cell.

The pour cell height was determined by the standard reference canister with a 0.61 m outer
diameter and a 3.05 m overall height. The canister would be transported using in-cell polar
cranes. The-cell height would allow a canister to be lifted in and out of the cooling racks.

Empty canisters would be brought into the facility at the -10.00 m level and inspected in the
canister inspection and posting area. After inspection, the canister would be lowered through
a gamma gate to the canister introduction bogie on the -15.00 m level. The pour cell gamma
gate would be opened, and the bogie would be rolled into the pour cell.

Once inside the cell, the canister would be moved to the pour lines and loaded on the
carousel. The carousel would index the canister and raise it to the pour spout. The canister
would be filled, and the lid would be placed on the canister. A polar crane would move the
canister to the cooling rack where it would cool for two days before being moved to the lid
welding machine. Once the lid was welded and inspected, the canister would be moved into
the decontamination area.

In the decontamination area, the canister would be placed inside a decontamination vessel
equipped with high-pressure spray lines. Once decontaminated, the canister would be moved
into the swabbing and monitoring area where it would be swabbed with a robotic arm. The
swab would be monitored to verify that the canister does not have any external loose surface
contamination, then the canister would be lifted through the gamma gate into the canister and
MPC packaging area on the +0.00 m level.

The pour cell would have two polar overhead cranes: one would move the container
between the carousel and the canister decontamination station; the other would cross from the
swab and monitoring area and to move the canister back unto the swab area. This would
prevent contaminating the canister by lifting it with a contaminated crane.

The pour cell would have a maintenance area at both ends. One area would be used to
maintain the contaminated crane, the in-cell equipment, and the canister introduction bogie;
the other to maintain the clean crane and the swabbing and monitoring equipment.

The canister and MPC packing area would be located on the 0.00 m level so that the
concrete shielding cask would not need to be lifted. Multi-purpose canisters and their
temporary concrete shielding casks would be brought on bogies. The-shielding.cask lid
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would be removed in the lid/de-lid area, and the shielding cask would be moved into the
canister and MPC packaging area.

In the canister and MPC packaging area, filled glass canisters would be lifted through
gamma gates from the -10.00 m level. After each four-canisters are placed in a MPC, the
MPC would be lidded, welded, and lifted into a shielding cask. The bogie would move the
shielding cask into the lid/de-lid area, and the cask lid would be placed. Personnel would
now be able to enter the area to bolt the shielding cask lid down and perform the final assay
of the package. After final assay, the package would exit the building through the
import/export area.

The melter breakdown, cut up and packaging cell would be adjacent to the melter cell. Here
failed melters would be remotely dismantled and packaged for disposal. Solid waste
generated during the cut up of melters would be transferred into the equipment
decontaminating area. After decontamination was completed, the material would be
segregated and packaged in standard drums or containers. The containers would be lidded,
decontaminated, swabbed, and monitored before being placed into shielding casks and
transported out of the facility.

7.1.2 High-Level Waste Option 1 Capsule Blending-
Cesium Strontium Capsule Cut-up Cell

This section describes a layout for a cesium/strontium capsule cut up cell as an option for the
Tank Waste Remediation System Extensive Separations Facility. The design assesses how
the estimate for the extensive separations facility would change with the addition of a
capacity for handling the cesium and strontium capsules.

The cell dimensions (see Appendix E) are 15 m by 7.5 m by 14 m high with a volume of
1,600 m3.

The following documents and information were used as a design basis for the
cesium/strontium capsule cut up cell:

1. Flow diagrams 111-15/111-16 from the Tank Waste Technical Options Report
(Boomer et al. 1993) were used as initial design input. The following
modifications were made:

- Chemical decontamination was provided in lieu of laser
decontamination

- A chloride ion exchanger was added for the cesium waste stream

- Seven capsules would be handled in one basket and transfer cask; the
cell's processing capacity would be a minimum of I basket per week.
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2. Since the cut-up facility was considered part of the extensive separations-HLW
integrated facility, it was assumed that HVAC and supporting utilities would
be available with negligible cost impact on the larger facility.

3. It was assumed that capsules would be received from the Waste Encapsulation
Storage Facility (WESF) in a beneficial uses shipping system cask (BUSS).

The cesium/strontium capsules would be transferred from WESF to the extensive
separations/HLW vitrification complex using a BUSS cask. Internal cask transfer to the
cesium/strontium capsule disposal facility would take place by the Extensive Separation
Facility electric overhead traveling crane.

The cask would be loaded onto a bogie (CC2, see Figure E-4) and transferred to the cask
lid/delid machine (CN15). After delidding, the cask would be rolled beneath the gamma
gate. The capsule basket within the cask would be lifted by the jib hoist (CN12A) up
through the gamma (GGl) at elevation 3.75 m to the basket stand (ST3) in the outer capsule
ending cell. Individual capsules would be removed from the basket and placed in the
storage/cooling rack (RK4) using the jib hoist. Capsules would be removed from the cooling
rack and transferred to the end crop machine (FX5) where one end of the outer capsule
would be removed. From the end crop machine, the inner capsules would be moved to a
through wall shielded turnstile (GG6).

The area associated with the above equipment could be contact maintained once capsules
were transferred to the hot cell or shielded by returning them to the shipping cask. Provision
would be made for remote removal of failed equipment to a disposal container area by
decontamination tankage.

Once in the hot cell, inner capsules would be transferred from the turnstile to the end crop
machine (FX7), using a manipulator or tongs. After end cropping, the cesium capsules
would be transferred to the cesium rinse tank (TK21) via'a basket (BB9). Dissolved cesium
would be transferred from the cesium collection tank (TK22), to an ion exchanger (IX25) to
remove chloride ions prior to blending with the main HLW stream.

Strontium fluoride capsule contents would be removed by a hydraulic press located on the
end crop machine table and transferred to a slurry tank (TK2O) via roll crushers. The
strontium fluoride then would- be transferred to HLW for blending and vitrification.

Outer and inner capsule hulls would be decontaminated in tank TK24 and shredded for size
reduction (FX13). The shredded material would be drummed and removed from the facility
for burial.

The upper floor (El 7.50 m) of the facility would be dedicated to maintenance of all in-cell
machinery. All machines within the facility would be designed to be removed by the waste
drum route on failure or final decommissioning.
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7.1.3 Detached Low-Level Waste Vitrification Facility

The LLW vitrification facility (see Appendix E) has an overall footprint of 24 m x 75 m and
a height of 21 m. The total area would be approximately 1,800 m 2 with a volume of
approximately 38,000 m3 . The aboveground building would include a process level, a grade
level, and a level at + 9 m; and the following areas:

* Feed receipt and sampling
* Melter operations
* Cullet processing
* Sulfur operations
* Cold chemical make-up
* Heating, ventilation, and air conditioning.

The process level would contain the following areas: feed receipt and sampling, process
evaporation for feed concentration, and cullet processing areas. The cullet processing area
would consists of quench tanks located below the evaporators and 18 cullet storage tanks.

The grade level and +9 m level would provide space for support services and process
equipment. The grade level would provide space to support flasking operations to the
separation cells, instrumentation to the process equipment, melter operations, process
evaporator for LLW melter feed, maintenance areas, and sulfur operations. The +9 in level
would provide space for electrical services and cold chemical make-up.

7.1.4 Detached Low-Level Waste Grout Facility
(Low-Level Option B Grout)

In Option B, the LLW vitrification facility would be replaced by a LLW grout facility (see
Appendix E). The grout facility would be designed for sodium nitrate in the LLW. It would
be contact maintained. The grout vaults would be 5,300 m3, the same size as the sulfur
matrix vaults for the LLW glass in Option A. About seven pairs of grout vaults with a
footprint as shown in Figure 8-2 would be needed.

The grout facility would fill cylinders or tubes already located within a storage vault, thus
eliminating the need to move the pioduct from the grout facility to storage. Vaults are
constructed in pairs, and 7 pairs of vaults would be required over the 14-year grout
campaign.

Although grout operations would be controlled from a central facility, local control also
would be provided. Heating, ventilating, and air conditioning and nonradioactive feeds
would be distributed from the central facility.
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The facility design would be based upon the following:

* The LLW grout facility would receive LLW liquid feed from the extensive
separations facility and immobilize it in grout in retrievable form.

* The feed rate to the facility would be based on mass balance data for the
extensive separations process.

* All waste would be processed within 14 years, assuming a 60 percent
theoretical operating efficiency.

* The flowsheet would modify the salt grout process in the Tank Waste
Technical Options Report (Boomer et al. 1993) to make provisions to retrieve
the LLW grout product. No costs are included in the estimate for retrieving
the grout.

* Each vault would be sized for one year LLW processing.

* The vault would allow retrieval of the grout product within a building
enclosure.

The grout facility would be 78 mwide x 265 m long x 35 m high (19 m above grade). It
would include four major components:

* A concrete vault containing removable LLW grout tubes.

* A mobile grouting unit and associated grout feed distribution equipment tubes.

* A superstructure housing the mobile grout unit, the vault, and ancillary
equipment.

* A mobile powder receipt and blend unit to receive and blend the grout powder
and distribute it to the mobile grouting unit.

The grout tube vault would consist of a concrete enclosure 60 m wide x 233 m long x 14 m
deep (internal dimensions) and would contain 1,350 grout tubes on a 18 x 75 matrix at 3 m
centers. Each grout tube would be an annular carbon steel cylinder having an outside
diameter of 2 m and an inside diameter of 0.3 m. The innet tube helps remove heat during
grout curing.

Each tube, 12 m long, would have a welded base and lid and sit on and within guides located
in the main grout vault. Each tube would have an integral lifting point to aid retrieval and a
number of top entries for filling, venting, and level measurement.
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Above each grout tube in the vault roof, there is a concrete shield plug that could be
removed to lift the grout tube out of the vault. Removing a grout tube is not a normal
occurrence and would only occur for samples if the grout in that tube was not within product
specification or for alternative disposal.

No cranes would be provided in facilities to enable removing the shield plug or grout
cylinder. It is thought that a floor-mounted unit would be capable of removing the shield
plug and one grout tube.

Two rows of 18 tubes would be filled by one 0.080 m diameter carbon steel distribution
manifold connected to the mobile grout unit. A branch of the manifold would feed each
grout tube and could be isolated by a valve. Valves on the manifold would enable sequential
filling of each of 36 tubes, fed from the one manifold.

The shafts of each valve would extend through the vault roof to an actuator. There are 54
actuators per distribution manifold. The actuators would be disconnected and reused on the
next manifold.

The mobile grout unit (16 m wide x 17 m long x 18.5 high) would run on rails adjacent to
the vault and along its length within the building. The unit would contain two blended
powder day bins for powder receipt and blending. The bins would receive the dry mix or
blend (see Section 4.7.3) from a second mobile unit. The day bins sequentially would feed a
pug mill unit by means of a screwfeeder. The blended powder would be weighed to control
the feed of powder to the pug mill.

The pug nill would blend the grout powder with a LLW liquid feed stream to form a wet
grout mixture. The mixture then would be pumped from a surge tank to any of the
distribution manifolds feeding the grout tubes.

The mobile grout unit would fill 6 grout tubes per day and would move to the adjacent
manifold every seventh day.

The pug mill, surge tank, and pump, which are located in a shielded, ventilated enclosure,
would have through-wall equipment to enable disconnection and subsequent horizontal
flasking of components for disposal. All drive motors would be external to the shielded
enclosure.

A connection bulge underneath the pump enclosure would enable connection of the mobile
grout unit to the grout manifold station by gamma gates and a raise/lower pipe connection.

The grout manifold connection stations are located along the length of the vault between the
rails of the mobile grout unit.
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The pipe connection from the pump could be rotated to an adjacent grout washing tank,
which facilitates flushing of the pug mill, surge tank pump, and interconnections. A sample
station would be installed to sample and flask the grout for analysis in a remote centralized
analytical facility. An adjacent shielded enclosure would facilitate the connection of the
mobile grout unit to the valved branches of the LLW feed line which would run in an
enclosed radioactive duct under the facility floor.

It is intended that two grout facilities would be constructed simultaneously for two year's
production time. This would enables one mobile grout unit to feed the two facilities without
moving the unit to the next facility.

The facilities would be separated by the mobile powder receipt and blend unit which would
run on tracks between the two buildings.

Thirty-eight distribution manifolds would feed the facility with the mobile grout unit, and 37
manifolds would feed the adjacent facility by concrete ducts which would run below grade
into the adjacent vault. It is intended that one vault would be filled before filling the
adjacent vault.

The building would have a steel framed roof and walls cladded with siding to cover the
entire vault area and mobile grout unit. Rooms and corridors would be provided at both
ends of the vault for HVAC, electrical, instrumentation and control, and ancillary equipment.

The building would provide weather protection for the vault and mobile grout unit and a
controlled area, if there was a requirement to retrieve any grout tube.

The mobile powder receipt and blend unit (13 m wide x 18 m long x 18.5 high) would
receive the dry mix or blend (see Section 4.7.3) from a centralized storage facility adjacent
to the 14 grout facilities into day storage silos. The grout constituents then would be gravity
fed in correct proportions into blending tanks, where they would be homogenized before
being air transported using a dense phase pump and flexible pipework into the mobile grout
facility by means of a connection through the building envelope. The silos, blending tanks,
and pumps would be installed in a framework on rails. This would enable the unit to be
moved down the facility to each connection through the building envelope. Eleven
connections would be installed so that the unit would move once every 20 operating days.
This would eliminate long lengths of flexible pipework which would be required if the unit
was static. The rails also would enable the unit to move onto the next two facilities after
processing had been completed in the first two.

7.2 HEATING, VENTILATING AND AIR CONDITIONING

The HVAC systems are designed for two distinct operating regimes: the grout
pouring/curing period and the post curing period.
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7.5 CONSTRUCTION NOISE

Construction noise would not exceed Occupational Safety and Health Administration and
other regulatory requirements (see Table 9-25). The effects of construction noise onsite and
offsite would need to be considered when selecting a site.

7.6 EQUIPMENT SIZES

Equipment sizes are based on information from the construction of the Defense Waste
Production Facility in Savannah River. This information includes size, construction material,
and costs. Equipment lists for the integrated pretreatment and HLW vitrification facility, the
detached LLW vitrification facility, and alternatively, the LLW grout facility are shown in
Appendix B. The equipment lists include capacity and flow rate, physical size, material of
construction, and power requirements.
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The design for the grout pouring/curing period is based on controlling contamination and
removing heat generated by grout hydration. During the 12 months that each vault is being
filled, the load on the HVAC system would be relatively high. Following the curing of the
grout, the HVAC system would have a supply system and a Zone 1 extract system. All air
supplied to areas of low contamination would be cascaded by HEPA filters to Zone 1 areas
and discharged after HEPA filtration.

Following the grout curing period, the heat generated by the grout is reduced to radiolytic
heat. No forced cooling of the grout cylinders would be required. However, until all areas
of the building were declared free from contamination, a negative pressure would be required
to ensure confinement. This would be achieved by providing a relatively small Zone 1
exhaust system within the grout vault facility, not supply system. The adoption of this
system would provide the following advantages:

* Easier'control of the Zone 1 exhaust system to facilitate the large turndown
ratio required during post grouting

* Higher energy efficiency.

Air movement through the grout facility would be provided by in-leakage (driven by the
negative pressure within the Zone 1 areas). Air would be discharged from the Zone 1
system through a stack after HEPA filtration.

7.3 CONTAMINATED SOILS ENCOUNTERED DURING CONSTRUCTION

During the site selection process, one factor to be considered is whether contaminated
materials would need to be encountered, disturbed, or moved (e.g., soils) during
construction. If a site is selected where contaminated materials would be encountered,
disposal methods (e.g., drumming for solid waste disposal) would need to be employed. For
purposes of this document, it is assumed that no contaminated materials would be
encountered.

7.4 EARTHEN BORROW MATERIAL

Engineering judgment assumes that earthen borrow material for construction of the
processing facilities and ancillary buildings would be located within a 3-kilometer radius of
the construction sites. For additional information on the number and length of trips, see
Table 9-12.

Restoration plans for the borrow area and other areas disturbed include revegetation and
reseeding to ensure habitat renewal.
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8.0 SITE LAYOUTS

A typical site for the Extensive Separations Pretreatment (ESP) alternative is shown in
Figure 8-1. The site includes an area about 160 m by 200 m for storage of LLW glass.
This site was used to estimate costs for the ESP data package.

A similar site for the LLW Option B Grout facility is shown in Figure 8-2. An area about
880 m by 350 m is included for storage of LLW grout in vaults.

Site layouts for the areas disturbed by construction and operation of the facilities, the
temporary facilities and laydown areas associated with construction of the facilities, and the
aggregate pit associated with the construction are given in Appendix G for the Tri-Party
Agreement preferred alternative. Differences between these three site layouts and the
corresponding ESP site layouts are expected to be small.
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9.0 DATA TABLES

Table footnotes are used to explain calculations and/or calculation methods, the tationale for
engineering judgment, and references. Backup tables used to further explain the data tables
are in Appendix F and WHC-SD-WM-DP-129.

No calculations of radiation dose have been made for Phase 1 of the Extensive Separations
Pretreatment alternative. The radiation dose for the Tri-Party Agreement alternative is given
in Table 9-27 as an example of the sources of exposure.

Data accuracy is defined as the delta range expected between a calculated or estimated value
and the actual value. It is difficult to accurately define table data because of the immaturity
of the process and the technical uncertainties that surround it. Therefore, rather than relying
upon the accuracy of the data alone, the Westinghouse Hanford Company will ensure that

there is consistency between the data packages for comparison purposes.

A list of data tables follows.

Inventory

9-1A Average Radionuclide Inventory in the High-Level Glass Waste Form
9-1B Average Radionuclide Inventory in the Low-Level Glass/Grout Waste Form

9-1C Extensive Separations Flowsheet'HLW Glass Composition and Inventory
9-1D Extensive Separations Flowsheet LLW Glass Composition and Inventory

Operating

9-2 Unit Process: Operating Personnel Requirements (Staff Hours)
9-3 Operating Personnel Requirements (Staff Hours/Year)
9-4 Operating Resource Requirements
9-5 Nonradiological Operating Emissions
9-6 Radiological Operating Emissions
9-7 Transportation in Support of Processing

Construction

9-8 Unit Process: Construction Personnel Requirements
9-9 Construction Personnel Requirements (Staff Hours)
9-10 Construction Resource Requirements
9-11 Nonradiological Construction Emissions
9-12 Transportation of Earthen Borrow Construction Material
9-13 Transportation of Other Construction Material
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Decontamination and Decommissioning

9-14 Decommissioning of Noncontaminated Treatment/Storage Facilities
9-15 Decommissioning of Contaminated Treatment/Storage Facilities

Cost

9-16 Process Module: Overall Cost
9-17 Overall Cost Component
9-18 Capital Cost Component
9-19 Operating Cost Component

Schedule

9-20 Overall Schedule
9-21 Unit Process: Sequence of Construction
9-22 Construction Equipment Schedule
9-23 Comparison of Alternatives by Average Radiation Dose At Facility
9-24 Operating Schedule
9-25 Construction Type by Duration
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Table 9-4A. Average Radionuclide Inventory in the HLW Glass Waste Form (Ci/nd). (2 sheets)

Ltdlonuclide Exten ave .aatinOo,. M.

(A--> .A2 ln A3 X A4 is(-) Jksluin A6

2'Am 1.09E+03 1.09E+03 2.091+02 3.86E+02 1.53E+02 3.361+01

23Am 3.4912-01 3.49E-01 6.691-02 1.2413-01 4.9112-02 1.0713-02

"c 0.00E+00 0.00E+00 0.00E+00 0.001+00 0.002+00 0.00E+00
2"Cm 1.20E+00 1.20E+00 2.301-01 3.211E-01 1.691-01 3.6913-02

"5Cs 1.5213+00 1.52E+00 4.771-01 2.691-01 2.141-01 4.671-02

"'Cs 3.66E+05 3.66E+05 1.1513+05 6.481+04 5.151+04 1.131+04
129 0.001+00 0.001+00 0.00E+00 0.0013+00 0.0011+00 0.00E+00

63Ni 1.42E+01 1.42E+01 8.45E+00 7.8013+00 6.20E+00 7.111E+00

23Np 7.31E-01 7.31E-01 1.402-01 1.34E-01 1.0312-01 2.2512-02

2 8Pu 1.122+01 1.12E+01 2.15E+00 2.011+00 1.581+00 3.462-01

2.742+02 2.74E+02 5.252+01 4.902+01 3.852+01 8.431+00

24Pu 6.962+01 6.96E+01 1.3313+01 1.24E+01 9.791+00 2.142+00

2Pu 7.792+02 7.7911+02 1.49E+02 1.3913+02 1.0913+02 2.401+01

2 6 Ra 2.821-09 2.8213-09 7.131-10 4.98E-10 3.96E-10 5.932-11

106Ru 3.95E-04 3.95E-04 1.0011-04 6.9913-05 5.56E-05 8.3213-06

~0
U)

CON

Ca,



Table 9-1A. Average Radionuclide Inventory in the HLW Glass Waste Form (Ci/m3).

Radionuclide Extensive , MaCIion i

neLoW Ga HLW Glass HLw Ongs LW las HLW lass WithsWit
B a e as w C r R e af l /C /S C ps le Wi h u A gn/a n fLh w T mp W iom l t h

(A-1) ~ (A-2) Bln A-) I (A)v imit (A5) DI$*ItIn (A-6
mSn 6.54E+00 6.54E+00 1.6613+00 1.16E+00 9.1913-01 1.382-01

"Sr 5.592+05 5.59E+05 1.2413+05 9.89E+04 7.85E+04 9.13E+04(2)
99Tc 3.3613+02 3.36E+02 6.43E+01 5.942+01 4.721E+01 9.41E+00

"Th 4.072-07 4.07E-07 1.03E-07 7.19E-08 5.7213-08 8.56E-09

2"U 2.00E-07 2.00E-07 3.85E-08 3.79E-08 2.82E-08 3.22E-08

2MU 3.502-06 3.501E-06 6.74E-07 6.64E-07 4.94E-07 5.64E-07

23u 3.40E-04 3.40E-04 6.55E-05 6.4613-05 4.8013-05 5.48E-05

23u 7.941E-03 7.94E-03 1.53E-03 1.511E-03 1.122-03 .1.28E-03

"Zr 6.1413-02 6.141E-02 9.5813-02 9.56E-02 7.02E-02 1.72E-02

Total in3 9.51E+01 9.511+01 4.9613+02 5.3813+02 6.77E+02 3.09E+03

Notes:

'Ref: ESP Flowsheets, Tables A-I through A-6 of Appendix A.
2'his value was estimated and does not agree with the material balances in Table A-6 in Appendix A. The
strontium extraction process represented only 50% strontium removal versus the 99.99% removal to HLW as in
the other runs due to a lack of full convergence of the simulation run.

'0

(2 sheets)
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Table 9-1B. Average Radionuclide Inventory in the LLW Glass and Grout Waste Forms (Cihm?). (2 sheets)

to ""'

Am 2.66B-02 7.34E-04 7.34B-04 7.34B-04 7.34E-04 7.341-04 7.75E-04 2.18E-04 2.18E-04
2.66E-02 2.35E-07 2.358-07 2.351-07 2.3513-07 2.3513-07 2.4813-07 6.9813-08 6.9811-08

1C 8.001-01 0.00E+00 0.001+00 0.0011+00 0.0013+00 0.0013+00 0.0013+00 0.0013+00 0.0013+00
2MCm 2.6611-02 4.5611-06 4.58E-06 4.568-06 4.5611-06 4.5613-06 4.711E-06 1.3613-06 1.352-06

135Cs no limit 9.168-07 9.341-07 9.162-07 9.1613-07 9.162-07 2.5113-06 2.7213-07 2.7813-07

13Cs 1.0013+00 2.2113-01 2.25E-01 2.2111-01 2.2113-01 2.2113-01 6.0413-01 6.5613-02 6.7013-02

1291 8.0013-03 0.001+00 0.0013+00 0.001+00 0.008+00 0.0013+00 0.0011+00 0.0013+00 0.0011+00
63Ni 3.5013+00 1.838+00 1.83E+00 1.838+00 1.83E+00 1.831+00 1.81E+00 5.4211-01 5.4213-01

Np 2.6613-02 1.871-05 1.7811-05 1.881E-05 1.8813-05 1.8813-05 3.4411-06 5.5913-06 5.2813-06

u 2.6611-02 7.8011-05 7.7911-05 7.808-05 7.8011-05 7.8011-05 8.0513-05 2.3211-05 2.322-05

2 9Pu 2.6613-02 1.902-03 1.9011-03 1.9013-03 1.9011-03 1.9013-03 1.9711-03 5.6511-04 5.65E-04

PU 2.6611-02 4.8413-04 4.83E-04 4.841-04 4.8413-04 4.848-04 5.0013-04 1.4413-04 1.44E-04

?APu 9.3111-01 5.4111-03 5.4011-03 5.412-03 5.4112-03 5.4111-03 5.59-03 1.6111-03 1.6113-03

22Ra no limit 7.208-16 7.3311-16 7.2113-16 7.2013-16 7.2111-16 6.2811-13 2.1413-16 2.1813-16

'*Ru 7.0013+02 1.0111-10 1.03E-10 1.0113-10 1.0113-10 1.0111-10 8.8113-08 3.0113-11 3.0613-11

"SIm no limit 1.688-03 1.711-03 1.681-03 1.6811-03 1.6813-03 1.46E+00 5.0011-04 5.0813-04

1Sn no limit 1.6711-06 1.70E-06 1.6811-06 1.67E-06 1.6811-06 1.4611-03 4.9711-07 5.06E-07
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Table 9-IB. Average Radionuclide Inventory in the LLW Glass and Grout Waste Forms (Ci/n 3).

4 .ILvenor HW rXa ss

Lmt (AA)j (-2) (- (A(A-4A)____ (A___A) (A-6A)__ (A__l (A2_

"Sr 4.00E3-02 3.72E-02 3.76E-02 3.752-02 3.75E-02 3.75E-02 4.O6E-024 1.11E-02 1.11E-02
"Tc 3.0013-01 1.062-03 1.06E3-03 1.062-03 1.06E-03 1.06E-03 2.442-02 3.15E-04 3.142-04

"*Thno limit 1.0413-13 1.0613-13 1.04E-13 1.04E-13 1.042-13 9.07E-11 3.102-14 3.10E-I4
"3U no limit 5.192-Il 5.16E-11 5.19E-11 5.19E-Il 5.19E3-11 5.452-11 1.54E-11 1.54E-Il
"U no limit 9.10E-10 9.04E-10 9.10E-10 9.10E-lU0 9.10E-10 9.552-10 2.71E-10 2.69E-10
"3U no limit 8.84E-08 8.782-08 8.842-08 8.84E-08 8.842-08 9.282-08 2.632-08 2.612-08
"Uno limit 2.06E-06 2.05E-06 2.062-06 2.06E-06 2.06E-06 2.172-06 6.14E-07 6I.102-07,

93Zr no limit 2.68E-02 2.682-02 2.682-02 2.6813-02 2.682-02 2.842-02 7.962-03 7.952-03
Total m3 1.482+05 1.48E+05 1.482+05 1.48E+05 1.48E+05 1.40E+05 4.892+05 4.87E+05

Notes:

'Ref: ESP Flowsheets, Tables A-IA through A-6A, A-IB, and A-2B of Appendix A.

2Conversion factor: 2.66E-03 Ci/m3 per nCi/gm
3This value was estimated and does not agree with the material balances in Table A-6A in Appendix A.
The strontium extraction process represented only 50% strontium removal versus the 99.99% removal to
HLW as in the other runs due to a lack of full convergence of the simulation run.

'C
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Table 9-iC. Extensive Separations Flowsheet HLW Glass Composition Results. (2 sheets)

CL- 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

F- 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

S- 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

A1203  14.86% 14.58% 14.75% 13.62% 10.84% 11.00%

B203  9.14% 5.00% 8.71% 5.00% - 12.98% 17.00%

CaO 0.18% 0.04% 0.18% 0.16% 0.13% 0.03%

Cr2 0 3  0.10% 0.25% 0.10% 0.10% 0.08% 0.09%

Fe20 3  3.21% 2.00% 3.22% 2.98% 4.00% 4.00%

i2O 1.00% 1.00% 1.00% 1.00% 2.00% 3.54%

MgO 0.02% 0.00% 0.02% 0.02% 0.01% 0.00%

Na 2O 5.00% 11.89% 5.00% 5.00% 7.00% 7.00%

P205 3.00% 0.05% 3.00% 2.77% 2.20% 0.26%

Si02 57.00% 42.00% 57.00% 42.00% 56.00% - 56.00%

Uo 3  0.21% 1.10% 0.21% 0.21% 0.15% 0.18%

ZrO2  0.65% 0.42% 0.65% 0.65% 0.48% 0.12%

A120 3 + ZrO2  15.50% 14.99% 15.40% 14.27% 11.32% 11.12%

A120 3 + Fe20 3 + ZrO2  18.72% 16.99% 18.61% 17.25% 15.32% 15.12%

CaO + MgO 0.19% 0.05% 0.19% 0.18% 0.14% 0.04%

Rh20 3 + Ru203  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

HLW oxide loading 34.10% 65.70% 34.50% 52.70% 25.00% 21.60%-

1P
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Table 9-C. Extensive Separations Flowsheet HLW Glass Composition Results.

ILW IIswHH~la

A1203 in the frit 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

B20, in the frit 13.84% 14.57% 13.27% 10.55% 17.27% 21.64%

Fe20, in the frit 0.00% 1.70% 0.00% 0.00% 2.19% 4.23%

L 20 in the frit 1.51% 2.91% 1.52% 2.11% 2.66% 4.51%

Na2O in the frit 2.74% 0.00% 2.78% 4.36% 6.21% 3.87%

02 in the frit 81.90% 80.82% 82.43% 82.99% 71.68% 65.76%

This produces 0.62-n 799.4 153.1 799.2 865.6 1089.8 4981.9
HLW canisters

This produces 1.26-rn 393.3 75.3 393.2 426.0 536.2 2451.4
HLW canisters I I

HLW glass is limited by: P205 FRIT P205 FRIT Waste Loading A120,

Notes:

*These simulations were run using CVS limits and glass formers.

00
0
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Table 9-1D. Extensive Separations Flowsheet LLW Glass Composition And Grout Results. (2 sheets)

CL- 0.00% - 0.00% 0.00% 0.00% 0.00% 0.00%

F- 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

S03 1.61% 1.56% 11.61% 1.61% 1.61% 0.63%

A1203 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%

B203 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

CaO 10.00% 10.00% 10.00% 10.00% 10.00% 10.00%

Cr203 0.07% 0.02% 0.07% 0.07% 0.07% 0.07%

Fe20, 0.97% 0.94% 0.97% 0.97% 0.97% 0.42%

K20 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%

Li2- 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

MgO 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%

Na2O 25.00% 25.00% 25.00% 25.00% 25.00% 25.00%

P205 0.95% 0.95% 0.95% 0.95% 0.95% 1.01%

SCO2 55.91% 56.05% 55.91% 55.91% 55.90% 57.35%

U0 3  0.00% 0.00% 0.00% .0.00% 0.00% 0.00%

ZrF 2  0.18% 0.18% 0.18% 0.18% 0.18% 0.19%

A1203 + ZrO2 5.18% 5.18% 5.18% 5.18% 5.18% 5.19%
A1203 + Fe203 + ZrO2 6.15% 6.12% 6.15% 6.15% 6.15% 5.61%
CaO + MgO 10.01% 10.01% 10.01% 10.01% 10.01% 10.01%

Rh2 3 + Ru203 0.00% 0.00% 0.00% .0.00% 0.00% 0.00%

1P
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Table 9-D. Extensive Separations Flowsheet LLW Glass Composition And Grout Results. (2 sheets)
~at

LLW oxide loading 31.40% 31.30% 31.40% 31.40% 31.40% 29.80%
A1203 in the frit 4.36% 4.31% 4.36% 4.36% 4.36% 4.39%
CaO in the frit 14.51% 14.48% 14.51% 14.51% 14.51% 14.917%
Fe203 in the frit 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Li2O in the frit 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
ZrO2 in the frit 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
S'02 in the frit 81.13% 81.21% 81.13% 81.13% 81.13% 81.44%
This produces 5300-r 38.53 38.44 38.57 38.56 38.51 36.39 92.3 91.9
LLW vaults.

10
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Table 9-2. Unit Process: Operating Personnel Requirements (Staff Hours)'.

Unit Peodess Extsive eaaing Aterniv

Sludge wash 0

Cesium removal 2.1 E+07

Other radionuclide removal See 2

Low-level waste vitrification 5.5 E+06

Low-level waste disposal 2.0 E-05

High-level waste vitrification 5.8 E+06

High-level waste transportation/disposal 2.5 E+05

Total 3.3 E+07

Notes:

'Includes staffing for start-up, decontamination and decommissioning, and monitoring and
maintenance.

Operating staff for "Other Radionuclide Removal" is included with "Cesium Removal."

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Infonnationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-WM-EV-100 Rev. 0

Table 9-3. Operating Personnel Requirements (Staff Hours)',.

Nonexempt
Radiation worker
Nonradiation worker 3.3 E+06

Exempt
Radiation worker 8.5 E+06
Nonradiation worker 0

Bargaining Unit
Radiation worker 2.1 E+07
Nonradiation worker 0

Total Staff Hours 3.3 E+07

Notes:

'All exempt and bargaining unit employees are assumed to be
employees are nonradiation workers.

radiation workers. All nonexempt

'Includes staffng for start-up, decontamination and decommissioning, and monitoring and
maintenance.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup lnformaionfor
Data Tables in Extensiw Separations Alternative Engineering Data Padcage,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-4. Operating Resource Requirements. (3 sheets)

~O0 perating Res____eExtesiveSearation ___ternative

Lad (m2)
Surface committed permanently 120,000
Water (m) total 3.12 x 10 7 m3

Raw water (M3) 3.0 x 10' m3

Sanitary water (m3) 1.21 x 106 m3

Energy
Electrical (GWh) 1.66 x l04

Kerosene (m3) 93,560

Materials
3.55 x 10 Mg

Glass Former 5.75 x 104 Mg

B20 3  
1.4 x 10' Mg

Fe20 3  
2.1 x 103 Mg

LiO2  
2.87 x 105 Mg

S'02 4.1 x 10 Mg
MgO 4.1 x 13 Mg
CaO

Resin total 4.9 x 103 m3

R-F for Cs Removal 9 x 102 M3

CST for Sr Removal 8 x 10 2 m 3

Reillex HPQ for Tc Removal 3 x 103 M3

AMP for Cs Removal 1.6 x 102 m3

Reillex HPQ for Am/LAN Removal 5 x 101 M3

Nitric Acid 50% 4.65 x 105 Mg

-, 50%( 1.5 x 105 Mg

Flocculent - Polyelectrolyte 150 Mg

Glycolic Acid, 100% 7.7 x 10' Mg

Oxalic Acid, 50% 1.2.x 104 Mg

FeSA 4.72 x 103 Mg

Aluminum Nitrate 1.12 x 102 Mg

CMPO 5 Mg

TBP 755 Mg

NPH 703 Mg
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WHC-SD-WM-EV-100 Rev. 0

Table 9-4. Operating Resource Requirements. (3 sheets)

peraingResouce ExtesVe Separaon Alternativel

Sodium Carbonate 1.8 x 102 Mg

Crown Ether 284 Mg

Formic Acid, 96% 1.47 x 10 Mg

HF 740 Mg

H202, 100% 6.4 x 10 Mg

Sodium Oxalate 2.09 x 104 Mg

Sodium Bicarbonate 1.25 x 104 Mg

Zinc Nitrate .47 Mg

Na3 DTPA 1.96 x 102 Mg

APM 10 Mg

Hydroxylamine Nitrate 9.5 x 10' Mg

HLW Glass 4.48 x 102 Canisters
Steel 3.36 x 102 Mg

Ammonia 9.24 x 103 Mg

DCPD 4.46 x 10' Mg

CPD 4.46 x 10' Mg

Sulfur 1.7 x 10' Mg
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Table 9-4. Operating Resource Requirements. (3 sheets)

Decontamination Chemicals 1.4 x 10 4 Mg

Material for Construction of LLW Vaults
Concrete (M3) 1.4 x 10
Steel (Mg) 1.6 x 104

Notes:

GWh
HLW
Mg

gigawatt hours
high-level waste
megagrams
square meters
cubic meters

'CLEAN Elowsheet, XXX9J Revision, January 24,
following calculations:

E/B-SD-W236B-CAL-PR-EIS-010-REVOA
E/B-SD-W236B-CAL-PR-EIS-017-REVOA
E/B-SD-W236B-CAL-PR-EIS-018-REVOA
E/B-SD-W236B-CAL-PR-EIS-021-REVOA

1995. The chemical makeup is calculated in the

The January 19, 1995 material balance did not reflect the sodium hydroxide requirement for caustic

leaching process. An estimate of 50,000 Mg of sodium hydroxide (50 percent solution) is added to
the flowsheet projection.

3The current consumption estimate does not include recovery of sodium hydroxide from low- level
liquid waste (pretreated supernatant). The recovery of sodium hydroxide in the amount of 15,000 Mg
will reduce fresh caustic solution makeup by 15,000 Mg, and will increase ammonia consumption by

52,000 Mg and can potentially reduce glassified low-level waste by 48,000 Mg.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor Data

Tables in Extensive Separations Alternative Engineering Data Package, WHC-SD-WM-DP-129,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-WM-EV-100 Rev. 0

Table 9-5. Nonradiological Operating Emissions. (2 sheets)
WINIK< NtWWI~ V*, g'

Thermal release(') 1.94 x 10"

Particulates 3.08 x 10kg

PM-10 content, percent 0.003

VOCM 9.8 x 10' kg

Fugitive dust n/a

Toxic Air Pollutants()

Formic Acid 1.54 x 10 kg

Hydrofluoric Acid 1.26 x 103 kg

Hydrogen Peroxide 2.8 x 101 kg

Nitric Acid 2.16 x 10' kg

Oxalic Acid Negligible

Sodium Hydroxide 9.8 x 101 kg

Hazardous Air Pollutants(4

Arsenic Negligible

Beryllium Negligible

Cadmium Negligible

Chromium 4.48 x 101 kg

Nickel 1.4 kg

Manganese 9.8 kg

Mercury Negligible

Lead Negligible
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WHC-SD-WM-EV-100 Rev. 0

Table 9-5. Nonradiological Operating Emissions. (2 sheets)

NOx (as NO2(4 1.47 x 107 kg

SOx (as S02) 1.33 x 10' kg

CO4 2.44 x 106 kg

Notes:

n/a = not applicable

'Refer to calculation E/B-SD-W236B-CAL-PR-EIS-016.

2Particulate emission estimate assumes cooling tower emissions are 95 percent of total particulate

emissions (i.e., cooling tower emissions/0.95 = total emissions). Particulate emissions are essentially

PM,0 . Refer to calculation E/B-SD-W236-CAL-PR-EIS-004.

3VOC emissions are not presented in material balance but are estimated based on vapor liquid

equilibrium during storage. Refer to calculation E/B-SD-W236-CAL-PR-EIS-004.

'Emissions of Toxic Air Pollutants (TAP) Hazardous Air Pollutants (HAP) NOx, SO2 and CO are not
presented in the material balance but are estimated based on vapor liquid equilibrium during storage.

Refer to calculation E/B-SD-W236-CAL-PR-EIS-004.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor.Data

Tables in Extensive Separations Alternative Engineering Data Package, WHC-SD-WM-DP-129,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

9-17



WHC-SD-WM-EV-100 Rev. 0

Table 9-6. Radiological Operating Emissions (Curies).

Rad7 K idW t W

tAm 5.2E-2 4.2E-4
"C 5.3E+3 n/a

WCs l.7E+1 6.9E-2
12q 1.7E+l 3.5E-4
239,24_pU 1.6E+1 4.2E-4

LRu 1.9E-8 1.OE-2
ISM 3.2E-1 n/a
"Sr 2.7E+1 2.8E-3
"Tc 1.6E-2 n/a
9Zr 2.0E-3 n/a
Percent PM -10 (4) 1.4E-6 --

= volatile

not applicable
particulate material

organic compound

'All values in Ci except for percent PM - 10 which is in metric tons.

2Air values are based on material balances (streams 907 and 917 in LLW Vitrification Flowsheet;
streams 1371, 1374, and 1543 in Integrated Pretreatment-HLW Vitrification Flowsheet - see Table A-7 of
Appendix A) with radionuclide distribution determined using waste inventory data from Golberg (1995).
Carbon-14 and iodine-129 values were not explicitly represented'in flowsheet. Valuess estimated for the
TPA Preferred Alternative (Slaathaug 1995) were used based 'on consistency of other radionuclide values
between the two alternatives. Golberg, C. E., 1995, Single-Shell and Double Shell Tank Waste Inventory
Data Package for the Tank Waste Remediation System Environmental Impact Statement,
WHC-SD-WM-EV-102, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

3Values were based on those estimated for the TPA Preferred Alternative (Slaathaug 1995). The water
values are based on effluent stream 1210 in the Integrated Pretreatment-HLW Vitrification Flowsheet and
effluent stream 807 in the LLW Vitrification Flowsheet, along with the design basis for the Liquid
Effluent Treatment Facility (LETF) C018.

Tercent PM - 10 set equal to the total amount of solids in the streams as a percentage.

ILETF design sheet include solids, but for the discharge stream "-" was entered.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor Data
Tables in Extensive Separations Alternative Engineering Data Package, WHC-SD-WM-DP-129, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Slaatbaug, E. J., 1995, Tri-Party Agreement Alternative Engineering Data Package for the Tank Waste
Remediation System Environmental Impact Statement, WHC-SD-WM-EV-104, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

9-18
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WHC-SD-WM-EV-100 Rev. 0

Table 9-7. Transportation in Support of Processing (Units as Indicated).
NN

Normal Opramtin
Route location Portland/Seattle
(State mileage) (400 kilometers)

Roadtype Asphalt
(gravel or asphalt)

Number of trips per year "
Truck 513
Train z 637

THgh-level waste transportation
Route location
(State mileage) 1,330 0

Number of overpack canisters 125 (4)

Number of total trips by train 10 0

Notes:

'Based on yearly loads of glass formers and other cold chemicals. Resins are transported by truck.

'rrains consist of 130-ton railcars with 20 cars per train.

'Mileage based on travel from Hanford to Yucca Mountain per Table 3-7 (TRW 1995).

Information provided by Hanford Railroad - Transportation.

'Based on 4 canisters placed in a Hanford overpack canister.

'Based on the transportation of 10 multi-purpose canisters by 10 railcars per week from Hanford to

future repository.

For additional information, see Appendix F, and also Jansen, G., 1995, Badwp Informationfor

Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company. Richland, Washington.

TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safety Impacts of Hanford

High-Level Waste Vitrification Options on the Civilian Radioactive Waste Management System

A00000000-01717-5707-00X03, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia.
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WHC-SD-WM-EV-l00 Rev. 0

Table 9-8. Construction Personnel Requirements (Staff Hours).

Sludge wash 0

Radionuclide removal 3.0 E+07

Low-level waste vitrification 7.5 E+06

Low-level waste disposal 0

High-level waste vitrification 6.9 E+06

High-level waste transportation 0

High-level waste disposal 0

Centralized facilities 7.5 E+06

Total 5.2 E+07

Notes:

Excludes low-level vaults.

Includes high-level waste canister storage building.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-9. Construction Personnel Requirements (Staff-Hours).

ConX .fstrutio Pesne ExMsv Sprt Atraie

Design and Engineering 1.4 E+07

Construction
Radiation worker 0
Nonradiation worker 2.9 E+07

Supervisory 8.6 E+06

Total 5.2 E+07

Notes:

Excludes low-level waste vaults.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-WM-EV-100 Rev. 0

Table 9-10. Construction Resource Requirements (Units as Indicated).

' IConstco IReso.rce E.s. .

!And (M2)
Surface committed temporarily 1.3 E+06

Water (m3) 5.2 E+05

Energy

Electrical (gigawatt hours) 8.9 E+01
Propane (m3 ) 0
Diesel fuel (liters) 2.9 E+07
Gasoline (liters) 9.7 E+06

Materials

Concrete (m3) 4.4 E+05

Steel
Carbon steel (Mg) 1.3 E+05
Stainless steel (Mg) 1.7 E+04
Hastelloy/Incl. (Mg) 1.8 E+03

Excavation (m3) 1.8 E+06

Riprap (M3)

Structural backfill (m3) 8.5 E+05

Notes:
Mg = megagrams
111 = square meters
13  = cubic meters

Includes construction of the low-level waste vaults.

Excavation represents structural excavation for building and vault construction.

Structural backfill is at the buildings and vaults.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-11. Nonradiological Construction Emission (Units as Indicated).

ConstructnEmis n Pk 0n Ep A

Particulate (kg) 2.7 E+05

SOx (as S02) (kg) 3.1 E+04

CO (kg) 6.7 E+07

Hydrocarbons (kg) 3.4 E+06
(exhaust and fugitive)

NOx (as NO2) (kg) 3.9 E+06

Aldhydes (as HCHO) (kg) 1.2 E+05

Organic acids (kg) n/a

Thermal releases (J) 1.1 E+15

Fugitive dust (t) 1, 029

Notes:

J
kg
t

joules
kilogram
tons

Includes construction of the low-level waste vaults.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Infonnationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,

WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-WM-EV-100 Rev. 0

Table 9-12. Transportation of Earthen Borrow Construction Material (Units as Indicated)'.

SE e eparationAtenative

Borrow source
Location2 (State) 3 km northwest of Site

Route location Route 3 to Route 4
(State/mileage) (5 kin)

Road type (gravel or asphalt) Gravel, level

Total number of trips
Truck 6.1 E+04
Train 0
Barge 0

New road construction (miles) 0

Load volumes (M3) 2 6.1

Notes:

km = kilometers
m3 = cubic meters

'Includes construction of the low-level waste vaults.

2Crushed coarse aggregate for concrete, from onsite borrow pit.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-13. Transportation of Other Construction Material (Units as Indicated).

- te Etensive Separation Altenative4

Route location Tri-Cities

(State mileage) (79 kilometers)

Total number of trips
Truck 2.7 E+04
Train 0
Barge 0

Route location Portland/Seattle

(State mileage) (400 kilometers)

Total number of trips (Average/peak)
Truck 1.1 E+04

Train 0
Barge 0

Note:

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Information for

Data Tables in Extensive Separations Alternative Engineering Data Package,

WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-WM-EV-100 Rev. 0

Table 9-14. Decommissioning of Noncontaminated Treatment/Storage Facilities
(Metric Kilo-Tons).

Steel
Quantity 115
Disposition entombed in place

Concrete
Quantity 672
Disposition entombed in place

Soil
Quantity 0
Disposition

Debris
Quantity 39
Disposition regulated landfill

Note:

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor

Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-15. Decommissioning of Contaminated Treatment/Storage Facilities
(Metric Kilo-Tons).

Wtem Exlliv PrTramn AMtratv-Wfl IIII NO,

Steel
Quantity 19
Disposition Low-level waste burial grounds

Concrete
Quantity 30
Disposition Low-level waste burial grounds

Soil
Quantity 0
Disposition

Debris
Quantity 2.5
Disposition Low-level waste burial grounds

Note:

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Infornationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-16. Process Module: Overall Cost (Millions of 1995 Dollars).

Proce~ss Modul *%"*e *ktExtensie Spati ernative

Radionuclide removal $6,098

Low-level waste vitrification 1,917

Low-level waste disposal 248

High-level waste vitrification 1,685

High-level waste transportation' 7

High-level waste disposal 3,404

Centralized facilities 638

Total $13,997

Note:

'Cost for high-level waste transportation and
purpose canisters.

disposal are based upon 1000 canisters in 250 multi-

2These cost results apply to the integrated combination of HLW Option 1 and LLW Option A
(Option 1A). This combination of cesium and strontium capsule overpacking and LLW glass is the
same combination of options as that assumed in the Tri-Party Agreement preferred alternative.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-17. Overall Cost Component (Millions of 1995 Dollars). (2 sheets)

Capital $5,202(')

Operating 4,5560

Research and development 8460
Repository fee 3,393(4)

Total $13,997

Notes:

'Total capital cost includes 40 percent contingency. Contingency is excluded from other costs. Also
see Table 9-18 for additional explanation.

%cludes start-up, decontamination and decommissioning, and monitoring and maintenance costs for
process facilities. Does not include costs associated with routine tank farm operations (estimated at
$4,340 million in 1995 dollars). Also does not include costs associated with TWRS program
management characterization, tank farm upgrades, single-shell tank saltwell pumping, and tank farm
safety.

'Based on Tank Waste Renediation System integrated Technology Plan WHC 1994), June 10, 1994
draft. The Research and Development costs depicted above are estimates based upon the pro ratio of
capital costs with the Tri-Party Agreement Alternative.

*'able D-8, TRW 1995, estimates the repository fee for the Extensive Separations Alternative
(Case 3-SSC) would be $679 million lower than the estimated repository fee for Case IC, using the
TRW Total System Life Cycle Cost (TSLCC) model developed for the Office of Civilian Radioactive
Waste Management. Per informal communications with Mr. don Nitti of TRW on 5/31/95 and
7/13/95, Hanford's repository fee for Case IC is estimated as follows:

Two repository case total life cycle cost = $48.294 billion

Defense program share . 15.7%

Hanford's share based on ratio of number of Hanford waste
packages (2,465) to total defense program waste packages
(4,588), from Table 2-4 of TRW 1995 = 53.7%

Hanford's share of Case iC:
($48.294 billion x 0.157 x 0.537) = $4.072 billion
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Table 9-17. Overall Cost Component (Millions of 1995 Dollars). (2 sheets)

Notes: Contind

TRW. 1995, Assessment of Pre-Closure System Cost and Health and Safexy Impacs of Hanford High-
Leal Wae Itrnflcation Options on the Clian Radioactive Waste Management System
A(X000{ -01 71 7-5707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia..

WHC, 1994, Tank Waste Remediafion System Multi-Year Program Plan, WHC-SP-1101,
Westinghouse Hanford Company, Richland, Washington.

For additional information, see Appendix F, and also Jansen, G., 1995, Badaip Infonnationfor Data
Tables in Enensive Separations Alternative Engineering Data Package, WHC-SD-WM-DP-129,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-18. Capital Cost Component (MiNions of 1995 Dollars).

Iabor $2,225

Materials and supplies 998

Equipment 1,682

Local purchases' 297

Total $5,202

Notes:

'Local purchases, - 15 percent of materials and supplies are assumed to be local purchases.

2Costs in this table reflect Option 1A as described in Section 2.0. This includes construction of the
detached LLW vitrification facility and vaults. However, it does not include filling of the vaults
with LLW glass/SPC. These costs are included in Table 9-19. Section 9.1 and Table 9-26 provide
additional capital costs for Option 2A for the Cs/Sr cut-up cell. Section 9.2 and Table 9-27 provide
the adjustments necessary to reflect capital costs for Option 2B, as described in Section 2.0. Costs
of filling the grout tubes in Option 2B is covered in Table 9-19. Costs in this table also include a
rough order of magnitude estimate of 365 million dollars for caustic recycling and thermal
denitration. These process steps Were not included in the original flowsheet upon which the detailed
cost estimate for the balance of the facility was based (see Section 4.8.1).

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Information for
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-19. Operating Cost Component (Millions of 1995 Dollars)'.

Opra n<CstCopoen xtensive eartnAteai

Labor $1,803

Materials and supplies2  $2,007

Equipmene $333
Local purchases2  $413

Total $4,556

Notes:

'Includes filling of low-level waste vaults for vitrified LLW (Option IA) as well as start-up,
decontamination and decommissioning, and monitoring and maintenance costs. For grouted LLW
(Option 2B), operating costs would be higher (see Section 9.2 and Tables 9-27 and 9-28).

'Local purchases are based on 15 percent of materials and supplies and equipment.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

(
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Table 9-20. Overall Schedule5.

iiyExtensive Separa

Construction 12/97 - 12/20061'

Operation . 1/2004 - 9/20190

Decontamination and decommissioning 10/2019 - 10/2024(3)

Monitoring and maintenance 3/2019 - 9/2029(4)

Research and development 1995 - 2018

Notes:

'See the Tank Waste Remediation System Facility Configuration Study (Boomer et al. 1994),
pages 63 and 114.

2See Boomer ei al. 1994, pages 33, 63, and 114.

3Five years of decontamination and decommissioning assumed after completion of all processing
and vitrification.

'Based upon 1,000 canisters, 250 multi-purpose canisters; shipments to repository beginning in 2020
and ending in 2029 per canister pickup schedule in Table D-6, Case 3-5 SC, TRW 1995. (See
Table 9-7 for related information.)

'he assumed construction schedule and the 14 year facility operations schedule are highly optimistic
for the extensive separations alternative. There is considerably higher technical risk for extensive
separations than for the other TWRS-EIS alternatives evaluated. Consequently, there is higher
schedule risk associated with this alternative than with the other alternatives:

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg, C. E. Leach,
D. E. Mitchell, F. D. Nankani, E. J. Slaathaug, L. M. Swanson, T. L. Waldo, and C. M. Winkler,
1994, Tank Waste Remediation System Facility Configuration Study, WHC-SD-WM-ES-295,
Westinghouse Hanford Company, Richland, Washington. See Appendix F also.

TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safety Impacts of Hanford
High-Level Waste Vitrification Options on the Civilian Radioactive Waste Management System
AOOOOCXXX-01 717-5707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna,
Virginia..

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-21. Unit Process: Sequence of Construction
(Calendar Year Start/Completion Date).

~~ Spfii4ternaic<
.. j $t %g ,&* 1.

Sludge wash n/a

Radionuclide removal 7/2001 - 12/2006()

Low-level waste vitrification 12/1997 - 07/2005c

Low-level waste disposal 09/2005 - 09/2019(3

High-level waste vitrification 07/2001 - 12/2006(4)

High-level waste transportation/disposal n/a

Notes:

n/a = not applicable

'See the Tank Waste Remediation System Facility Configuration Study (Boomer et al. 1994), page
114.

2See Roomer et al. 1994, page 63.

'See Boomer et al. 1994, pages 33 and 63.

4See Boomer et al. 1994, page 144.

-The assumed construction schedule and the 14 year facility operations schedule are highly optimistic
for the extensive separations alternative. There is considerably higher technical risk for extensive
separations than for the other TWRS-EIS alternatives evaluated. Consequently, there is higher
schedule risk associated with this alternative than with the other alternatives.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg, C. E. Leach,
D. E. Mitchell, F. D. Nankani, E. J. Slaathaug, L. M. Swanson, T. L. Waldo, and C. M. Winkler,
1994, Tank Waste Remediation System Facil/ty Configuration Study, W HC-SD-WM-ES-295,
Westinghouse Hanford Company, Richland, Washington.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor.
Data Tables in Etensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-22. Construction Equipment Schedule (Units).
~Al'a

Unit Process Emsxtensive bep7arationAtrniv

Heavy-duty diesel equipment 81

Light-duty diesel equipment(') 297

Light-duty gasoline vehicles 259

Small gasoline engines 790

Construction noise (decibels)O 85

Notes:

'Light-duty diesel equipment has been added to this chart. It represents diesel engine equipment that
runs at idle speed for a major portion of its time (e.g., lift cranes).

2Represents noise near a twin-engine scraper with 2 push dozers at full throttle.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Infonnationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-23. Comparison of Alternatives by Average Radiation Dose at Facility
(millirems)1'.

Actvit Exensve eparaftion Aternaive

Sludge wash n/a

Radionuclide removal 2.1 E+06

Low-level waste vitification .5 E+05

Low-level waste disposal 2.0 E+04

High-level waste vitrification 5.7 E+05

High-level waste transportation/disposal 2.5 E+04

Total 3.3 E+06

Notes:

1200 millirems per year is assumed for all radiation workers.
'Radiation dose to nearby facilities is assumed to be zero.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Infonnationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-24. Overall Schedule.
A " E s .eparaftoAlterntiv

Sludge wash n/a

Cesium and other radionuclide removal 1/2004 - 9/2018(1)

Low-level waste vitrification 9/2005 - 9/2024(

Low-level waste disposal 9/2005 - 9/20242

High-level waste vitrification 3/2005 - 3/2019(l)

High-level waste transportation/disposal 2020 - 20293

Notes:

n/a = not applicable

'See the Tank Waste Remediation System
page 114.

Facility Configuration Study (Boomer et al. 1994),

2See Boomer et al. 1994, page 63.

3Based on canister pickup schedule in Table D-6, Case 3-5 SC, TRW 1995.

'The assumed construction schedule and the 14 year facility operations schedule are highly optimistic
for the extensive separations alternative. There is considerably higher technical risk for extensive
separations than for the other TWRS-EIS alternatives evaluated. Consequently, there is higher

schedule risk associated with this alternative than with the other alternatives.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg, C. E. Leach,
D. E. Mitchell, F. D. Nankani, E. J. Slaathaug, L. M. Swanson, T. L. Waldo, and C. M. Winkler,
1994, Tank Waste Remediation System Facility Configuration Study, WHC-SD-WM-ES-295,
Westinghouse Hanford Company, Richland, Washington.

TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safety Impacts of Hanford
High-Level Waste Vitrification Options on the Civilian Radioactive Waste Management System
A00000000-01717-5707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Information for

Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 9-25. Construction Type by Duration (Percent of Construction).

Unit ProcessExtensive SparatibnAW rntv

Clearing 1.6

Grubbing 1.6

Earthwork 4.9

Foundations 7.8

Structure 25.9

Mechanical and electrical 29.1

Piping 29.1

Note:

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor
Data Tables in Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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9.1 HLW OPTION 2 CAPSULE BLENDING

A very rough order of magnitude capital cost estimate was made for the cesium/strontium
capsule cut-up cell of HLW Option 2. The cost data is shown in Table 9-26. The intent of
the design and estimate is to assess how the estimate for the extensive separations facility -

would change with the addition of a capacity for handling the Cs and Sr capsules.

The added capital cost of a cut-up cell is $36 million, which would increase the capital cost .
of extensive separations by less than 1 percent. The cut-up cell adds no appreciable
operating cost to the extensive separations facility. As such, the overall impact of the
addition of a cut-up cell on the EIS tables is negligible.

Table 9-26. Cesium and Strontium Capsule Cut-Up Cell Project Cost Summary.

Ilan MW **.% 'RIM"

Engineering . $8,728,000

Buildings $2,975,000

Special equipment/process systems $24,300,000

Project Total $36,003,000

9.2 LLW OPTION B GROUT

An estimate of the capital and operating costs was made for a LLW grout facility substituted
for the LLW vitrification facility.

The substitution of a grout facility for the LLW vitrification facility used in the development
of the EIS tables would also entail the replacement of the sulfur vaults with grout vaults.
For both the grout and sulfur vaults, the first vault constructed is considered a capital
expense. The remaining vaults are operational expenses. A comparison of these costs is
provided in Table 9-27. Table 9-28 provides a cost estimate breakdown for the LLW grout
facility.
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Table 9-27. Cost Comparison - Low-Level Waste Vitrification and Grout
(Millions of dollars).

Capital cost (facility $755 410 -$345
with first vault)

Remaining vaults $185 $1,932 + $1,747

Total $940 $2,342 + $1,402

Table 9-28. Low-Level Waste Grout Facility Costs.

I~ MY

Capital costs (1 vault)

Engineering $99,348,000

Buildings $164,290,000

Special equipment/process systems $146,171,000

Project Total $409,809,000
(capital cost)

Operating costs (13 vaults)

Total 13 vaults $2,341,808,000

The higher cost of grout reflects the following factors:

* The grout storage reflects approximately 4 times the volume of comparable
glass storage in sulfur.

* As currently designed, a high volume of hardware is used and abandoned in
each grout vault, including pipe, valves, and ducts.

* The estimated cost for the LLW vitrification and vaults, above, does not
include the capability to retrieve wastes.

K
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There are differences in operational costs which would affect the environmental impact
statement tables are as follows:

* The grout facility is estimated to require less staff than the LLW vitrification
facility. Approximately 160 people are required for the operation of LLW
vitrification. The grout facility will require less than 40 people. The staffing
differential is attributable to the simpler process and minimal handling of*
wastes due to the direct pouring of grout into removal tubes. The lower
staffing will result in an approximate $250 million reduction in personnel costs
over the life of the facility. Thermal denitration, before either LLW treatment
option, would be part of extensive separations. The staffing of the extensive
separations facility, estimated at approximately 620, would not be appreciably
affected.

* The predominant change to costs for cold chemicals is the difference between
glass former + sulfur cement and grouting materials. The grout option results
in an approximate saving of $5 million, when compared with vitrification.

* The bulk of operational emissions from the extensive separations option are
from LLW vitrification. The grout facility will have fewer and smaller
emissions, other than fugitive dust.

The overall impact of a substitution of the grout facility for LLW vitrification will be an
approximate 5 percent increase in cost of the extensive separations option shown in
Table 9-17. Improvements in the grout vault design could be expected to reduce the
differential. However, it is unclear whether grout will result in comparable life cycle costs
with glass for LLW disposal.
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10.0 RATE DATA

The calculation of the peak and average for the data given in the data tables (Section 9.0) is
outlined in this section. The assumed construction schedule and the 14 year facility
operations schedule are highly optimistic for the extensive separations alternative. There is
considerably higher technical risk for extensive separations than for the other TWRS-EIS
alternatives evaluated. Consequently, there is higher schedule risk associated with this
alternative than with the other alternatives.

10.1 YEAR-BY-YEAR DATA

Figures 10-1 through 10-3 give year-by-year data for construction, staffing, and total
processing cost respectively. Table 10-1 lists the figures to which the data in the data tables
correspond.

Table 10-1. Table/Figure Key.

FigureZI Titlem Dax abe

10-1 Construction Schedule for 9-8, 9-9, 9-10, 9-11, 9-12,
ESP Alternative - . 9-13, 9-18

10-2 Staffing Schedule for 9-2, 9-3, 9-19 (staff only)
ESP Alternative

10-3 Processing Cost Schedule for 9-16, 9-17
ESP Alternative

For the construction and staffing figures, the totals from the appropriate data tables can be
multiplied by the percentage that corresponds to the year in question. Percentages were
given so that the figures could be used for more than one data table (the use of absolute
numbers would require each table to have its own figure). For the total processing cost
figure, the absolute value can be read directly from the chart.

10.2 YEARLY AVERAGE/PEAK

As shown in the previous section, the data in many of the charts could easily be shown on a
year-by-year basis. Unfortunately not all of the information in all of the data tables could be
displayed this way. Therefore, to estimate the yearly average and peak, the following
method should be followed.
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Yearly Average

Divide the value from the table by 19 (the total processing time). This gives the average
value over the entire processing lifetime. 'If it is known that a data table value corresponds
to only one of the processing facilities (Pretreatment/HLW or LLW) then the value should be
divided by 14 (the processing time for each plant separately). Care should be taken to
ensure that this value is used only during the operational lifetime of the appropriate facility.
This is a very simplistic way of calculating the average because it is not accurate if the table
value is split between the two facilities. It is recommended that if more accurate
year-by-year values are required, the reader employ the data tables and the appendices to
calculate it.

p..k

Divide the value from the table by 14. This gives the peak value assuming the yearly needs
for each facility are constant over their processing lives. As long as this is true, the value
will be valid regardless of how the total value is split between the two facilities.

These methods should be used for data tables 9-4, 9-5, 9-6, and 9-7 (except for HLW
canister transportation). The values for yearly average and peak for the HLW canister
transportation are identical because both are based on a duration of 5 years.
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APPENDIX A

MATERIAL BALANCES

Table A-I provides material balances for the integrated extensive separations pretreatment
and high-level waste vitrification treatment flowsheet. Tables A-2, A-3, and A-4 are
variations of the main flowsheet (Table A-1) that include chromium removal for low-level
waste (LLW) to grout (LLW Option B), cesium/strontium capsule blending into the high-
level waste melter feedstream, and exclusion of americium/lanthanide separation,
respectively. The corollary tables to those main flowsheet results provide material balances
for the low-level waste glass sulfur treatment or low-level waste salt grout treatment
flowsheets as appropriate. Due to space considerations Tables A-3 through A-4A represent
material balance summaries for selected streams. Table A-5 represents a material balance
for the LLW salt grout treatment flowsheet based on the main flowsheet without chromium
removal. Table A-6 provides a material balance summary of specific high-level waste
(HLW), LLW, and offgas streams from all flowsheets for comparison. Stream descriptions
are provided at the beginning of Table A-6. Note that the stream values represent totals over
the lifetime of the facilities. The process flow diagrams corresponding to these material
balance tables are in Appendix C.

This appendix includes the following tables:

Table A-1.

Table A-lA.

Table A-2.

Table A-2A.

Table A-3.

Table A-3A.

Table A-4.

Table A-4A.

Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Material Balance for Low-Level Waste Vitrification Flowsheet.

Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet with Chromium Removal.

Material Balance for Low-Level Waste Option B Grout Flowsheet.

Material Balance Summary for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet with Cesium/Strontium Capsule Blending.

Material Balance Summary for Low-Level Waste Vitrification Flowsheet
with Cesium/Strontium Capsule Blending.

Material Balance Summary for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet Without Americium/Lanthanide Separation.

Material Balance Summary for Low-Level Waste Vitrification Flowsheet
Without Americium/Lanthanide Separation.
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Table A-5.

Table A-6.

Material Balance for Low-Level Weste Grout Flowsheet Without
Chromium Removal.

Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

The mass of components cesium, strontium, plutonium, technetium, and americium reported
in the mass balance tables are the total inventory. This inventory includes radioactive and
nonradioactive portions of these components. The assumptions for calculation of the
radioactive portion of these components are listed below.

Radionuclide Isotopic Conversion Data.

Cesium -Cs-137 86.6 94.787

Strontium Sr-90 278 1.354

Plutonium Pu-240 0.227 100

Technetium Tc-99 0.0172 100

Americium Am-241 3.43 100

The isotopic distribution for the cesium and strontium capsules differ from the above table
values. However, to conform to the flowsheet calculation scheme the capsule input mass
stream (stream SRCS in Table A-3) was adjusted to preserve the total radionuclide content
using the above isotopic distribution. The actual total capsule inventory is discussed in
Section 5.16, and shown in Table 5-2.

At the beginning of each flowsheet table a summary of flowsheet variations with respect to
the mass balance tables is included.
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Table A-1. Material Balance for Integrated Pretreatment-
High-Level Waste Vitrification Flowsheet. (294 sheets)

(14-Aug-95, Clean Flowsheet, Caustic Recycle without Chrome Removal,
Table A-1, XXX10, Revision 2 07:29:29)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Vejune, Toal Liters 5.94E+06 5.94E+09 6.01E+06 9.55+07 2.4E+07 6.76B+06 6.76E+06 6.22E+09 1.712+07 6.81E+09

Specific Gravity 1.21E+00 1.21E+00 1.21E+00 1.00E+00 L.fl+00 1.18+00 1.28E+00 1.lIE+0O 1.182+00 1.18E+00

Total k4aus Flow, (MT) 7.06E+05 7.06B+05 7.26E+05 9.45E+04 2.58E+04 8.00E+05 8.00E+05 2.08E+06 2.02E+04 8.06E+06

CS ad B.. (MCI) 6.72B+01 6.722+01 6.90E+01 2.61E41 637E+01 6.7+01 6.94E+02 1.74E+00 6.92+02

Sr and Y, (MCI) 1.412+00 1.41E+00 1.45E+00 5.492-03 1.44E+00 1.44E+00 1.46E+01 3.64A2- 1.45E+01

TC, (MCi) 2.61&2- 2.61E-02 2.60= 1.02E-04 2.67E-02 2.67-02 2.70E-01 6.74B-04 2.69E-01

TRU, (MCI) 1.52-02 1.22-02 1.55-02 5.9E-05 1.55E-02 1.52-A2 1.56E-01 3.91B.04 1.56E-01

TOal MCi 6.87E+01 6.7E+01 7.05E+01 2.67F,01 7.02E+01 7.02E+01 7.09E+02 1.77E+00 7.07E+02

At+, (MT) 3.28E-01 3.28P-1 3.37E-01 1.29E-03 3.35E.01 3.352AI 3.39E+00 8.46-03 3.38E+00

AI(OH)4-, (MT) 4.83+03 4.83E+03 4.96E+03 1.88E+01 4.94E+03 4.94E+03 4.99E+04 1.25E+02 4.97E+04

AI+3, (Mr)

Am+3, (MT) 2.5103 2.51E.03 2.8E-03 9.76F-06 2.57-03 2.57E03 2.59B.02 6.48B-05 2.59EA2

A8+5, (MT) 7.70E-01 7.70B.01 7.90E.01 2.99-03 7.72-01 7.7E-01 7.95E+00 1.99E-02 7.93E+00

D+3, (MT) 5.19E.01 5.192-01 5.3201 2.02-03 5.30-01 5.30-01 5.36E+00 1.34.02 5.34E+00

B4+2, (MT) 7.91E-01 7.91E41 8.11E.01 3.07E03 8.06E-01 8.062-01 8.16E+00 2.04E.02 2.14E+00

Bc+2, (MT) 3.19E-02 t.19-2 8.40F2- 3.18404 3.37E02 .37.02 3.45E-01 2.11E-03 3.43E-01

Bi+3, (MT) 6.76E+01 6.76E+01 6.932+01 2.63E-01 6.912+01 6.91E+01 6.97E+02 1.74E+00 6.96E+02

Cabot14, (MT) 7.43E-04 7.43E-04 7.62204 2.89-06 7.59-04 7.59204 7.672-03 1.92E05 7.65E-0

C2H403, (MT)

C204-2, (MT)

Ca+2, (MT) 1.67E+02 1.67E+01 1.71E+01 6.49B-02 1.71E+01 1.71E+01 1.72+02 4.31E-01 1.72+02

Cacrinite, (?mT)

Cd+2, (MIT) 2.09E+00 2.09E+00 2.14E+00 8.112-03 2.13E+00 2.13E+00 2.15E+01 5.382.02 2.15E+01

Cc+3, (MT) 2.37E+00 2.37E+00 2.43E+00 9.2-E03 2.42E+00 2.42E+00 2.44E+01 6.11WA2 2.44E+01

CI-. (WT) 3.112+02 3.112+02 3.19E+02 1.21E+00 3.18E+02 3.18E+02 3.21E+03 8.02E+00 3.20E+03

CU. (MT)

CO, (MT)

C2. (NT)

CO3-2, (MT) 3.37E+03 3.37E+03 3.45E+03 1.31E+01 3.44E+03 3.44E+03 3.47E+04 8.68E+01 3.46E+04

CrjOH)4-, (MT) 1.19E+02 1.19E+02 1.22E+02 4.62E-01 1.21E+02 1.21E+02 1.23E+03 3.072+00 1.flE+03
Cr+3. (MT)

C+. (MT) 8.19E.01 8.19E-01 8.40E-01 3.18-03 8.37241 .372-01 9.45E+00 2.112-02 3.43E+00

Cu+2. (NIT) 1.77E-01 1.77E-01 1.82E-01 6.88E-04 1.812-01 1.81E.01 1.83E+00 4.57E-03 1.=2+00

DTPA-3. (MT)

P.. (MT) 1.12E+03 1.12E+03 1.15E+03 4.34E+00 1.14E+03 1.14E+03 1.15E+04 2.88E+01 1.15E+04

P2, (MT)

Fe+3, (MT) 1.44E+01 1.44E+01 1.47E+01 5.58-02 1.47E+01 1.47E+01 1.48E+02 3.71-01 1.48E+02

FPCN6-3. WdT)

FESA, (NIT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (M)

H2, (M)

RiO, (M) 5.07E+05 5.07E+05 5.E+05 9.55E+04 2.51E+04 5.97E+05 5.97B+05 6.02E+06 1.1E+04 6.01E+06

H2 a2, _ _)

HCOO-, (MT)

Hg, (MT)

Hg+2, (MT) 9.49E-01 9.49E-01 9.74E-01 3.69E-03 9.70B-01 9.70-01 9.80E+00 2.45E-02 9.77E+00

Hg2 , (Mr) *

1. (MN) 5.46E+02 5.46E+02 5.60E+02 2.12E+00 5.58E+02 5.5E+02 5.63E+03 1.41E+01 5.62E+03

n, (MI)

K+, (MT) 2.19P-01 2.19B-01 2.25E-01 8.51E-04 2.24E-01 2.242-01 2.26E+00 5.65-03 2.25E+00

La+3, (MT) 2.19S01 2.19E.01 2.25E-01 .51-04 2.242-01 2.24E-01 2.26E+00 5.65E-03 2.25 +00

Li+, (MT) 5.77E-03 5.77E03 5.92E-03 2.24B-05 5.902-03 5.90-03 5.%E-02 1.492-04 5.9402

kg+2, (MI) 9.65B-01 9.65F,01 9.90E-01 3.75E-03 9.16-01 9.86-01 9.%E+00 2.49E.02 9.93E+00

M+4, (MT)

Mao2, (M. ) 2.17E+01 2.17E+01 2.lE+01 .42E-02 2.22+01 2.22+01 2.24E+02 5.5901 2.23E+02

Mo+6, (MT) 4.87E+00 4.87E+00 5.00E+00 1.9E-02 4.98E+00 4.98E+00 5.03E+01 1.26801 5.01E+01

MoO4-2, (NM)

N2, (MT)

N2O, (MI) _ __

Na+, (MT) 6.26E+04 6.26E+04 6.42E+04 2.43E+02 6.40E+04 6.40E+04 6.46E+05 1.62E+03 6.45E+05

NH2OH, (MT)

NH3. (M)

NH4+, (MT)

Ni+3, (MT) 4.07E+00 4.07E+00 4.18R+00 1.5E-02 4.16E+00 4.16E+00 4.20E+01 LOSE-01 4.19E+01

NO. (MI)

N02, (MI)

N02-, (MI) 9.54E+03 9.54E+03 9.79E+03 3.71E+01 9.75E+03 9.75E+03 9.94E+04 2.46E+02 9.82E+04

N-, (Mr) 1.06E+05 1.06E+05 1.09E+05 4.12E+02 1.08E+05 1.02E+05 1.09E+06 2.73E+03 1.09E+06

Np+4, (Mr) 1.46E-02 1.46E-02 1.02-02 5.69E-05 1.B-02 1.502-02 1.51E-01 3.78E.04 1.51.01

02. (?M)

OH., (MI) 4.64E+03 4.64E+03 4.76E+03 1.30E+01 4.74E+03 4.74E+03 4.79E+04 1.20E+02 4.79E+04

ORGS. (MT)

ORGr, (MT)

ORGU. (QT)

P205, (M)

Pb+4, (M) 1.9E+00 1.96E+00 2.01H+00 7.62E-03 2.00R+00 2.00E+00 2.02E+01 5.06E-02 2.02E+01

P04-3. (C) 2.5E+03 2.58E+03 2.65E+03 1.00E+01 2.64E+03 2.64E+03 2.66E+04 6.66E+01 2.66E+04

POLY, (MT) 3.23-12 1.2-&14 1.29E-09 3.232-12 1.29&09
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

FrA-3, (MT)

Pu+4, (MT 2.8E-2 2.E-2 2.95-O2 1.12E-04 2.E- 2.B4E-2 2.97-01 7.42E-04 2.96E-01

Si+4, ( 5.65E+00 5.65E+00 5.79E+00 2.2WE-2 5.77E+00 5.77E+00 5.83E+01 1.46E-01 5.81E+01

S02, (M)

SO3, (MT)

S04-2, (MA) 2.01E+03 2.012+03 2.06E+03 7.79E+00 2.05E+03 2.05E+03 2.07E+04 5.17E+01 2.06E+04

Sr+2, (M) 3.75E-01 3.75E-01 3.5E-01 1.46E-03 3.142-01 3.84E-01 3.87E+00 9.68E.03 3.96E+00

Sugar, (M)

Tco4, (Mr) 2.522+00 2.52P+00 2.59E+00 9.80E-03 2.58E+00 2.58E+00 2.60E+01 6.51-02 2.60E+01

Ti+4, (MI)

ToOrg Curbo, (M) 1.42E+03 1.42E+03 1.45E+03 5.50E+00 1.45E+03 1.45E+03 1.46E+04 3.65E+01 1.46E+04

UO2+2, (MI) 8.52E+01 8.52E+01 8.742+01 3.31E.01 8.71E+01 8.71E+01 8.79E+02 2.20E+00 8.77E+02

V+5, (MT) 6.20E-02 6.20E-02 6.36E-02 2.41E-04 6.34E-02 6.34-02 6.40E-01 1.60E-03 638E-01

W+6, (MI) 7.47B-01 7.47E-01 7.662-01 2.902-03 7.64E-01 7.64E-01 7.71E+00 1.93E-02 7.69E+00

Zn+2, (MT) 3.59E+00 3.59E+00 3.68E+00 1.40E-02 3.67E+00 3.67E+00 3.71+01 9.26E-02 3.70E+01

Zr+4, (MT) 4.4-OX 4.48E-01 4.60E-01 1.74E-03 4.58201 4.58201 4.62E+00 1.16E.02 4.612+00

ZrO2:2aO, (M) 2.15E+01 2.15E+01 2.21E+01 8.36-02 2.202+01 2.20E+01 2.22E+2 5.55E.01 2.21B+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

3ThU. (aMe 1.90 1.21 1.430 14 7-0 6.420 6.97 6.930 9.0 6.1

Total Mm How, (M 2.37E+04 2.37F+04 2.39E+04 2.31E+04 4.02E+02 4.02E+02 4.M0E+04 2.fE+02 7.9E+04

Cl 810111, (04a) 7.60E+00 7.60E+OD 7.66E+00 7.40E+00 2.S7E-01 2.5711-01 2.57E+01 6.42E-C2 2.56E+01

St ald Y, (NO) 1.37E+M2 1.37E+02 1.3E+02 1.34E+02 4.63E+00 4.63E+00 4.63E+M2 1.1611+00 4.62E+02

To, (MCO) S.ME-03 5.89E-03 5.9411-03 5.7411-03 I.9E-04 I.99E-04 1.99E-C2 4.9811-0 I.9E-02

TRU, (MAG) 1.9211-01 1.921301 1.941141 1.97E.01 6.4911-03 6.49E-03 6.49E-01 1.6211-03 6.48E-01

Total MCI 1.45E+M2 1.45E+M2 1.46E+M2 1.41B+02 4.90E+00 4.9013+00 4.90E+02 I.2"P+00 4.89E+M2

Ag+, (MT) 1.38E+00 1.381+00 1.393+00 1.34E+00 4.65E-02 4.65E-02 4.65E+00 1.161-02 4.64E+00

Ag2O, (A)

AI+3, (.M) 2.37E+03 2.37E+03 2.39E+03 2.31E+03 S.01E+01 3.011+01 3.01E+03 2.001+01 7.99E+03

A=lOS, (Wf)

Am+3, (T) 2.77E-02 2.772-02 2.803-02 2.70E02 9.381-04 9.38E-04 9.38E-02 2.35E-04 9.36E-02

AmZO3, (Wf)

APM-, (WT)

AN+5, (M) 4.98E-01 4.92-01 5.02E-01 4.951-01 1.68E-02 1.68&02 1.68E+00 4.21E-03 1.681+00

A.205, (WT)

B+3, (MT) 9.94-01 9.94E-01 1.00E+00 9.69E-01 3.36-02 3.36-02 3.36E+00 3.40B-03 3.35E+00

B203, (M)

BA+2, (MT) 3.09E+00 3.09E+00 3.12E+00 3.011+00 1.051-01 1.051-01 1.05E+01 2.61E2& 1.043+01

Bao, (T)

Bo+2, (M) 7.612.03 7.61E-03 7.67E-03 7.42E-03 2.57E-04 2.57E-04 2572-02 6.43E-05 2.57E-02

B.0, (WT

Bi+3, (MT) 1.%E+02 1.%9+02 1.98E+02 1.91E+02 6.63E+00 6.63E+00 6.63E+02 1.66E+00 6.61E+02

B203, (IT)

Cactio14, (MT) 4.532-04 4.531-04 4.57E.04 4.41E-04 1.531-05 1.531105 1.531-03 3.83E-06 1.53-03

Ca+2, (MT) 1.33E+02 1.33E+02 1.34E+02 1.30E+02 4.51E+00 4.51E+00 4.51E+02 1.13E+00 4.49E+02

Cacrinite, (M) 2.70E+03 2.70E+03 2.721+03 2.63E+03 9.132+01 9.13E+01 9.13E+03 2.282+01 9.111+03

CCO, (WT)

Cd+2, (MT) 7.93E+00 7.93E+00 8.001+00 7.73E+00 2.681-01 2.68101 2.68E+01 6.70E-02 2.681+01

Cdo, (MT)

Cc+3, (MT) 2.35E+02 2.35E+02 2.37E+02 2.29E+02 7.%E+00 7.961+00 7.%E+02 1.99E+00 7.94E+02

Ce203, (NM)

Cl-. (MT) 3.49E+00 3.49E+00 3.52+00 3.40E+00 1.18E-01 1.12E-01 1.19E+01 2.95-02 1.18E+01

C03-2, (MT) 2.25E+02 2.252+02 2.26E+02 2.192+02 7.592+00 7.592+00 7.59E+02 1.90E+00 7.57E+02

Cr+3. (T) 1.32E+02 1.322+02 1.33E+02 1.29E+02 4.47E+00 4.47E+00 4.47E+02 1.121+00 4.46E+02

C203, (MT)

C.+, (T) 9.25-02 9.25E-02 9.33E.02 9.02E-02 3.13E-03 3.13-03 3.13101 7.322-04 3.122-01

C2O, (MT)

Cu+2, (MT) 7.46E01 7.46E-01 7.52-01 7.27E-01 2.52202 2.22-02 2.52E+00 6.31-03 2.52E+00

Cuo. (NW)
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Table A-1. Material Balance for Integrated Pretreatrnent-High-Level Waste
Vitrification Flowsheet.

I- (NM) 5.97E+01 5.97E+01 6.02E+01 5.2B+01 2.E+00 H2.-+00 2.E+2 5.04E-01 2.01E+02

F+3, () 7.OE+02 7.63E+02 7.69E+1 7.44E+0l 2%.E+01 2.-E+01 2.E+03 6.45E+O 2.57E+03

no, (Mr)

H20, (?,)

H1+2, (m) 9.FAB 9.GE-03 9.06E-03 2.77E-03 3.04E-04 3.04F-A 3.04E- 7.61-0 3.04E.02

I-, (Nm) 2.02E+01 2.02E+01 2.D4E+01 1.97E+01 6.93E-01 6.93E-01 6.43E+01 I.7E401 6.81H+01

K+, (?m) 2.10E+01 2.10+01 2.12B+01 2.05E+01 7.10-01 7.10E-01 7.10E+01 1.78E-01 7.OSE+01

K20. (NM)

LA+3, (MT) 2.10B+01 2.IGE+01 2.12E+01 2.07B+01 7.10-01 7.10E-41 7.10E+01 1.7G-01 7.08B+01

La2O3, (N)

Li+, (Nr) 2.46E+2 2.46E-02 2.48E2 2.39E02 9.31E404 +.31E-04 8.31E-02 2.OE-04 7.29E-02

UoO2, (MI)

Mg+2, (m) 1.10E+01 1.10E+01 1.11B+01 1.07E+01 3.72E+01 3.72B-01 3.72E+01 9.30-02 3.71E+01

M0, (NM)

MnO2, (MT) 2.09E+02 2.09E+O 2.11E+02 2.04E+02 7.7E+0 7.07E+00 7.07E+02 1.77E+00 7.05E+02

Mo+6, (MT) 8.01E401 9.01F-01 S.OSE-01 7.81E-01 2.71B-02 2.71E.02 2.71E+00 45.77E-03 2.70E+00

MoO3, (NM

Na+, (MT) 3.21E+03 3.21E+03 3.24E+03 3.13E+03 1.09E+02 1.09E+0 1.09E+04 2.71E+00 1.2E+04

N&20, (MT)

Ni(O), (M)

Ni+3, (NMT) 6.7+0 6.57E+00 6.63E+00 6.40E+00 2.22-01 2.2E-01 2.22E+01 5.55E-02 2.42P+01

Ni2-FECN6, (M) 5.0E+02 5.00E+02 5.04E+0G 4.7E+0 1.69E+01 1.69E+01 1.69E+03 4.M2E+00 1.69E+03

Mi203, (MT)

NiO, (NM)

N02-, (MT) 7.39E+01 7.3E+01 7.44E+01 7.19B+01 2.49E+00 2.49E+00 2.49E+M2 6.24B-01 2.49E+02

N03-, (MT) 1.03E+03 1.03E+03 1.04E+03 1.01E+03 3.49E+01 3.49E+01 3.49E+03 8.73E+00 3.48E+03
Np+4, (NMT) 1.32E-01 1.32-01 1.33E-01 1.28E-01 4.45E-03 4.45E-03 4.45E-0 1.11E-03 4.44B01

NpO2, (NIT)

OH-. (MT) 6.80E+03 6.80E+03 6.86E+03 6.63E+03 2.30E+02 2.30E+02 2.30E+04 5.75E+01 2.29B+04

P205, (T)

P205:24W. (NMT) .21E-1 5.212E.01 52E-01 5.08AE-C 1.76E02 1.76E.C2 1.76E+00 4.40E-03 1.76E+00

Pb+4, (MT) 3.28E+00 3.28E+00 3.31E+00 3.20E+00 1.11E-01 1.112-01 1.11E+01 2.77-02 1.11E+01

PbO2, (NT)

P04-3, (MT) 2.39E+03 2.39E+03 2.41E+03 2.33E+03 8.08E+01 3.08E+01 8.08E+03 2.02E+01 8.06E+03

POLY, (MT)

Pu+4, (MT) 4.27E-01 4.27E-01 4.30B01 4.16-01 1.44E-02 1.44E-02 1.44E+00 3.61E-03 1.44E+00

PuO2. (?AT)

Si+4, (MT) 7.90E+01 7.90E+01 7.97E+01 7.70E+01 2.67E+00 2.67E+00 2.67E+02 6.68-01 2.67E+02

SiO2, (WT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

S03, (NM

S04-2, (M) 3.97E+01 3.97E+01 4.01E+01 3.7E+01 1.34E+00 1.34E+00 1.33E+02 3.33-01 1.33E+02

Sr+2, (MT) 3.64E+01 3.64E+01 3.67E+01 3.55E+0! 1.235+00 1.23E+00 1.23E+02 3.SE-01 1.23E+02

Szo, (&M)

Tc307, (NM)

TcN4-, (M) 5.68E-01 5.68E-01 5.73E-01 5.53.01 1.925-02 1.92E-02 1.92E+00 4.M-03 1.92E+00

TiO, (M)

Tot Ocg Cuzboc, (Mr) 1.16E+02 1.16E+02 1.17E+02 1.13E+02 3.91E+00 3.91E+00 3.91E+02 9.78E-01 3.90E+02

U30, WAI)

U02+2, (NM) 1.58E+03 1.SSE+03 1.59E+03 1.54E+03 5.34E+01 5.34E+01 5.34E+03 1.34E+01 5.33E+03

U03, (T)

V+5, (MT) 1.88B-01 1.88E-01 1.89E-01 1.3E-01 6.35E-03 6.35E-03 6.35F,01 1.59E-03 6.33E-01

V205, (M)

W2, (M)
W03. (M

Zn+2, (T) 9.455.01 9.45E-01 9.53E-01 9.21-01 3.20E-02 3.20-02 3.20E+00 7.99-03 3.19E+00

Zo. (NMI)

Zr+4, (wT) 2.77E+02 2.77E+02 2.79E+02 2.70E+02 9.36E+00 9.36E+00 9.36E+02 2.34E+00 9.34E+02

ZrO2, (M

Zr02:2H20, (MT) 4.09E+02 4.09E+02 4.12E+02 3.98E+02 1.38E+01 1.38E+01 1.38E+03 3.45E+00 1.38E+03
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

ig~g
Volume, TOal ice 6.15E+09 8.78E+08 2.20E+08 6.9B+08 3.56E+09 3.46E+09 3.6E+09 3.57+09 3.17+09 1.29E+07

Specific Gavity 1.101+00 1.1E+00 1.15E+00 1.19E+00 1.14E+00 1.14E+00 1.14E+00 1.13E+00 1.13E+00 1.00E+00

Toal M.. Flow, (w) 7.28E+06 1.04E+06 2.60E+05 7.80E+05 4.04E+06 4.04E+06 4.04E+06 4.04E+06 4.04E+06 1.29E+04

C. .sd Ba, (MO) 6.25E+02 8.93E+01 2.11E+01 6.70E+01 7.51E+01 7.51E+01 7.51E+01 7.51E+01 7.51E+01

Sr ad Y, (MCi) 1.31E+01 1.13E+00 4.69E41 1.41E+00 1.0E+00 1.0E+00 1.50E+00 1.402a 1.501-02
TC, (MCi) 2.43F-01 3.47E-02 8.68E03 2.60E-02 2.61E2-0 2.61B-M 2.611- 2.61E-02 2.61E-a

TRU, (MCi) 1.41F,01 2.011-a 5.03-03 1.51.02 1.53E-02 1.53B-42 1.53E- 1.53-04 1.53E-04

TOal MCi 6.39E+02 9.12=+01 2.21E+01 6.84E+01 7.66E+01 7.66E+01 7.66E+01 7.51E+01 7.51E+01

Ag+, (MT) 3.05E+00 4.36E-01 1.09E-01 3.27E-01 3.29E-01 3.29E-01 3.291-01 3.29E-01 3.29E-01

A(OH)4-, (MT) 4.49E+04 6.42E+03 1.60E+03 4.81E+03 4.13E+03 4.83E+03 4.83E+03 4.83E+03 4.83E+03

AJ+3, (NMT) 6.35E+03 6.35E+03 6.35E+03 6.35E+03 6.35E+03

Am+3, (M) 2.34E202 3.34E-03 8.34-04 2.50B03 2.53E.-03 2.3-03 2.353 2.53-05 2.53E-05

A.+5, (MT) 7.16E+00 1.02E+00 2.56E-01 7.671-01 7.70E-01 7.701-01 7.70E-01 7.70E-01 7.70B-01

B+3, (wI) 4.93E+00 6.89E-01 1.72E-01 5.17-01 5.20E41 5.20E41 5.20E01 5.20E41 5.20.01

Ba+2, (LT) 7.35E+00 1.05E+00 2.63-01 7.88E.01 7.93201 7.93201 7.93E01 7.93E-01 7.932-01

Bo+2, (MT) 7.61E-01 1.092.01 2.72-02 1.16202 8.19-02 8.19E-02 1.19E-02 S.19-02 8.19E-02

Bi+3, (NIT) 6.28E+02 8.98E+01 2.24E+01 6.73E+01 6.77E+01 6.77E+01 6.77E+01 6.77E+01 6.77M+01

Carbou14, (M) 6.91E-03 9.87-04 2.47-04 7.40E-04 7.43E-04 7.43-04 7.43E-04 7.43E-04 7.432-04

CaH403, (MT)

C204-2, (MT)

Ca+2. (MT) 1.55E+02 2.22E+01 5.55E+00 1.66E+01 1.68E+01 1.68E+01 1.68E+01 1.68E-01 1.68E-01
Cancrinitc, (M) 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03

Cd+2. (MT) 1.94E+01 2.77E+00 6.93E-01 2.08E+00 2.09E+00 2.09E+00 2.09E+00 2.09E+00 2.09E+00
Ce+3, (MT) 2.20E+01 3.15E+00 7.86E-01 2.36E+00 2.52E+00 2.52E+00 2.2+00 2.52-02 2.52E-02

Cl-, (MI) 2.89E+03 4.13E+02 1.03E+02 3.10E+02 1.41E+03 1.41E+03 1.411+03 1.41E+03 1.41E+03

Ca, (T)

CO, (MT) 8.35E-05 5.35E-05 8.35E-05 8.35-05 8.35-05

CO2, (MT) 9.62E-04 9.62B-04 9.62E-04 5.14E+03 5.14E+03 5.14E+03
C03-2, (MT) 3.13E+04 4.47E+03 1.12E+03 3.35E+03 3.37E+03 3.37E+03 3.37E+03 3.37E+03 3.37E+03
Ce(OH)4-, (MT) 1.112+03 1.58E+02 3.95E+01 1.18E+02 1.19E+02 1.19E+02 1.19E+02 1.19E+02 1.19E+01

Cr+3, (MT) 4.38E+02 4.38E+02 4.38E+02 4.38E+02 4.38P+02
Ci (MIT) 7.62E+00 1.09E+00 2.72E-01 8.16E.01 9.15E-01 9.15E41 9.152-01 9.15201 9.15.01
Cu+2. (MT) 1.65E+00 2.35201 5.88E-02 1.76E.01 1.78E-01 1.7801 1.78E-01 1.73E.01 1.72.01

DTPA-3. (MT)

F-. (NIT) 1.04E+04 1.48E+03 3.71B+02 1.112+03 1.31E+03 1.31E+03 1.31E+03 1.31E+03 1.31E+03

P2, (MT)

Fc+3, (MT) 1.34E+02 1.91E+01 4.77E+00 1.43E+01 1.47E+01 1.472+01 1.47E+01 1.47E-01 1.47101
FcCN6.3, (MT) 1.43E+03 1.43E+03 1.43E+03 1.432+03 1.432+03

MESA. (NT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

R+ (MI)

H2,(MT) 1.238-43 1.23JI03 1.232-03 4.71E+01 4.71E+01

H20, (MI) 5.43E+06 7.75E+05 1.948+05 5.92E+05 3.35E+06 3.35E+06 3.35E+06 3.35E+06 3.35E+06

H=. (M) 2.3E+02 2.63E+02 2.63E+02 2.63E+02 2.63E+02

HCOO-, (N)-

Hg, (ImT)

Hg+2, (MT) 8.8E+00 1.26E+00 3.15E-01 9.46B-01 9.49E01 9.49-01 9.49-01 9.49E01 949-01

H2, (MT) 6.68E+00 6.68E+00 6.68E+00 6.6&E+00 6.68E+00

1-, (M) 5.08E+03 7.25+02 1.21E+02 5.44B+02 5.46E+02 5.46E+02 5.46E+02 5.46E+02 5.46E+02

n. (MT)

K+. (MT) 2.04E+00 2.91E-01 7.27E-02 2.18E-01 7.07E+01 7.078+01 7.07E+01 7.07E+01 7.07E+01

La+3, (MT) 2.04E+00 2.91E-01 7.27E.02 2.18E-01 2.32501 2.32E-01 2.32E-01 2.32.03 2.32E.03

Li+, (Mr) 5.37E-02 7.67E03 1.92B03 5.75E03 1.07E-01 1.078-01 1.07E-01 1.078-01 1.07E.01

M+2, (MT) 8.97E+00 1.28E+00 3.20-01 9.61E-01 9.72801 9.72-01 9.72E-01 9.72E-01 9.728-01

MAa+4, (Mr) 8.46E-02 8.46.02 2.46E-02 8.46-02 8.46-02

Mn, (MT) 2.02E+02 2.88E+01 7.20E+00 2.16E+01 9.60E+01 9.60E+01 9.60E+01 9.60E+01 9.60E+01

Mo+6, (MT) 4.53E+01 6.47E+00 1.628+00 4.85F+00 4.87E+00 4.87E+00 4.87E+00 4.87E+00 4.87E+00

M04-2. (M) 8.79E+00 8.79E+00 2.79E+00 8.79E+00 3.79E+00

M, (MT) 9.81E-06 9.81E-06 9.81-06 7.05E+03 7.05+03 7.05E+03
N20, (MI)

No+, (MT) 5.92E+05 8.32E+04 2.08E+04 6.24E+04 3.09E+05 3.09E+05 3.09E+05 3.09E+05 3.09E+05

NH2OH, (MT)

NH3. (MT) 2.92E+01 2.92E+01 2.92E+01 2.928+01 2.92E+01
NH4+, (MT) 5.68E-02 5.688402 5.68-02 5.68E-02 5.68E-02

Ni+3, (MK) 3.78E+01 5.41E+00 1.35E+00 4.05E+00 4.08E+00 4.08E+00 4.08E+00 4.068-02 4.08802

NO. (MT)

NO, (NMT) 8.56 -4 846844 1.56E-04 8.56 04 8.4644 8.56-04
N02-, (MT) 8.87E+04 1.27E+04 3.17E+03 9.50E+03 1.06E+04 1.06E+04 1.06E+04 1.06E+04 1.06E+04
NO3-. (MT) 9.858+05 1.41E+05 3.52E+04 1.06E+05 1.358+05 1.35E+05 1.35E+05 1.35E+05 1.35E+05
Np+4, (NMT) 1.36E-01 1.94E-02 4.86E-03 1.46-02 1.47-02 1.47E-02 1.47-02 1.47E-04 1.472-04

02. (MT) 1.55E+03 1.55E+03 1.55E+03 7.018+02 7.01E+02 7.01E+02
OH., (M) 4.31E+04 6.16E+03 1.54E+03 4.62E+03 1.75E+05 1.75E+05 1.75E+05 1.70E+05 1.70E+05
ORGS. (kfT)

ORGT. (Kr)

ORGU. (MT)

P205. (MT)

Pb+4, (MI) 1.82E+01 2.60E+00 6.5101 1.95E+00 1.%E+00 1.%+00 1.%E+00 1.9E+00 1.9E+00
P04-3, (MT) 2.40E+04 3.43E+03 8.578+02 2.57E+03 4.72E+03 4.72E+03 4.72E+03 4.72E+03 4.728+03

POLY, (MI) 1.118-09 1.*58-10 4.62-11 1.398-10 2.44B-01 2.44E-01 2.44E-01 2.44E.01 2.44801

A-14



* C-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-3, (3) .6E+00 1.26E+00 16E+00 1.86E+OO 1.6E+00

Pu+4,() 2.678.01 3.82802 95E-03 2.87M-2 2.39842 2.89E-02 2.89E-02 2.898-04 2.89E44

Si+4, (MT) 5.25E+01 7.50E+00 1.88+00 5.63E+00 5.70E+00 5.70E+00 5.70E+00 5.70E+00 5.70E+00

802, (Am _)

S03. (&M)

S04-2, (MT) 1.86E+04 2.66E+03 6.66E+02 2.00E+03 2.80E+04 2.80E+04 2.80E+04 2.80E+04 2.80E+04

Sr+2, (NM) 3.49E+00 4.99-01 1.25E-01 3.748-01 3.99E-01 3.99-01 3.99E-01 3.99E-03 3.99-03

Sugmr, (WT)

TcO4-, (T) 2.35E+01 3.35E+00 8.37E-01 2.51H+00 2.52E+00 2.52E+00 2.52P+00 2.52E+00 2.52E+00

Ti+4. (Ac) 1.29E-04 1.29E-04 1.29E04 1.29E04 1.29E-04

Tot Org Cubon, (MI) 1.32E+04 1.88E+03 4.70E+02 1.41E+03 1.42E+03 1.42E+03 1.42E+03 1.42E+01 1.42E+01

U02+2, (M) 7.92E+02 1.13E+02 2.83E+01 8.49E+01 8.63E+01 5.63E+01 8.63E+01 8.638-01 8.638-01

V+5, (MT) 5.77E-01 8.24E-02 2.06E.02 6.18E-02 6.21E-02 6.21-02 6.21E-02 6.21E-02 6.21&02

W+6, (MT) 6.95E+00 9.92E-01 2.48E-01 7.44E.01 7.478-01 7.47F,01 7.47E-01 7.47E-01 7.47E-01

Z.+2, (KM) 3.34E+01 4.77E+00 1.19E+00 3.588+00 3.59E+00 3.59E+00 3.59E+00 3.59E+00 3.59E+00

Zr+4, (MT) 4.17E+00 5.95E-01 1.49E.01 4.46E.01 7.72E-01 7.72E-01 7.72-01 7.72-01 7.72E-01

Z02:H2a, (MT) 2.00E+02 2.86E+01 7.14E+00 2.14E+01 2.15E+01 2.15E+01 2.15E+01 2.15E+01 2.158+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Total Mw. Flow, (MI) 7.92E+04 3.00E+02 2.00E+02 6.00E+02 7.18E+02 7.183+02 7.1$E+02 8.83E+02 8.83E+02

Ca id B, (MCi) 2.54E+01 2.37E-1 6.C2-02 1.93E-01 2.00E-01 2.00E-01 2.00E-01 2.00E-01 2.002-01

Sr ad Y, (C) 4.59E+02 4.3E+00 1.16E+00 3.48H+00 3.62E+00 3.62E+00 3.62E+00 5.10E+00 5.10H+00

To, (MCi) 1.97-02 1.99E-04 4.98B05 1.49-04 1.55-04 1.55E-04 1.5E-04 1.52-04 1.55B-04

TRU, (MCI) 6.43E-01 6.49E-C3 1.E-03 4.37E-03 5.02E.0 5.099-03 5.004.3 2.02E-02 2.02E-02

Total MCI 4.5E+02 4.02+00 1.l2E+00 3.671+00 3.2E+00 3.E2+00 3.82E+00 5.32E+00 5.32E+00

Ag+, (N6) 4.61E+00 4.653-02 1.16E-02 3.49-02 3.63F-02 3.632E2 3.63E-02 3.632E-2 3.3E-02

A820, (1%) 2.92E-02 2.96-02 2.93E-02 2.98E-02 2.9SE-02

A]+3, (MT) 7.93E+03 8.01E+01 2.00E+01 6.01E+01 6.03E+01 6.03E+01 6.03E+01 6.03E+01 6.03E+01

AU23, (MT) 3.31E+00 3.31E+00 3.31E+00 3.31E+00 3.31E+00

AM+3, (MT) 9.29B-02 9.38E-04 2.35E-04 7.03-04 7.34E-04 7.34E04 7.34B-04 3.24203 3.24E-03

Am203, (MT)

APM-, (M) 7.19E-05 7.19505 7.19E-05 7.19-05 7.19E-05

A,+5, (M) 1.67E+00 1.68E-02 4.21E-03 1.26-02 1.31E-02 1.312.02 1 231B-r 1.31E02 1.31-02

Am205, (MI) 3.16E-02 3.16E02 3.16E-0 3.16302 3.16-02

B+3, (WT) 3.33E+00 3.36-02 3.40E-03 2.2E-02 2.62E-02 2.62E-02 2.62-02 2.62 02 2.62-02

B203, (MT) 1.08E-03 1.08503 1.0-03 1.06-03 1.08E-03

Ba+2, (NW) 1.03E+01 1.05-01 2.61E-02 7.94-02 8.15E-02 .E- 8.15-r 8.15-02 8.15E-02

Bao, (M) 1.97B-04 1.97E04 1.97E-04 1.97E04 1.97E.04

Bo+2, (MT) 2.55E-02 2.57-04 6.43E05 1.93E-04 2.01B.04 2.01E-04 2.01E-04 2.01E04 2.01E-04

BO, (MN) 4.04B-03 4.04E-03 4.04E-03 4.04E-03 4.04E-03

Bi+3, (MT) 6.56E+02 6.63E+00 1.66E+00 4.97E+00 5.17E+00 5.17E+00 5.17E+00 5.17E+00 5.17E+00

B1203, (M) 6.52E-02 6.52-02 6.-2E-02 6.52B.02 6.52E-2

CArbonl4, (MT) 1.52-03 1.53E-05 3.83E-06 1.15E.05 1.19-05 1.19E-05 1.19B-05 1.19E-05 1.19E-05

Ca+2, (MV) 4.46E+02 4.51E+00 1.13E+00 3.38E+00 3.53E+00 3.53E+00 3.53E+00 2.02E+01 2.02E+01

Caeriit, (MT) 9.04E+03 9.13E+01 2.28E+01 6.85E+01 7.09E+01 7.09E+01 7.09E+01 7.09E+01 7.09E+01

CaO, (M) 4A6E-02 4.66B.02 4.66E-Cl 4.66-02. 4.66-C2

Cd+2, (MT) 2.66E+01 2.68E-01 6.70-02 2.01B-01 2.09E.01 2.09-01 2.09E-01 2.09E-01 2.09E-01

CdO, (MT) 2.54E-03 2.543 .4 2.54&W 2.4-03 2.54E-03

Co+3, (NT) 7.8E+02 7.96E+00 1.99B+00 5.97E+00 6.21B+00 6.21E+00 6.21+00 8.70E+00 8.702+00

Ca2o3, (M) 6.A8E42 6.18-02 6.13E-02 6.18-02 6.18202

C1-, (mN) 1.17E+01 1.18-01 2.95B.02 8.85E2-2 9.21E-02 9.21M2= 9.213-02 9.21E42 9.2I-2

C03-2, (MT) 7.522+02 7.59E+00 1.90E+00 5.69E+00 5.92E+00 5.92E+00 5.92E+00 5.92E+00 5.92E+00

Cr+3, (MT) 4.432+02 4.47E+00 1.22+00 3.35E+00 3.49E+00 3.49E+00 3.49E+00 3.49E+00 3.49E+00

Cr203. (?T) 1.17302 1.87E-02 1.7E-02 1.87-02 1.87-02

C,+, (M) 3.10E.01 3.13E-03 7.82B-04 2.35E-03 2.44E-03 2.44E-03 2.44E-03 2.44E-03 2.44E-03

CC2O, (MT)

CU+2, (NT) 2.50E+00 2.52B-02 6.31E-03 1.89-02 1.97E-02 1.97102 1.97-02 1.97&02 1.97&02

CUO, (MI) 1.88 02 1.88-02 1.83E-02 1.88E-02 18E-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

,4'

F-, (MT) 2.00E+02 2.02E+00 5.040-01 151E+00 1.7E+00 1.17+00 1.57E+00 1.57E+00 1.70+00

Pe+3, (IM) 2.50E+03 2.8E+01 6.45E+00 1.94E+01 2.02E+01 2.02E+01 2.02E+01 3.47E+01 3.47E+01

Fe203, (Mi) -. 13F,01 3.13E-01 2.13-01 8.13E-01 8.13E-01

H0, (M) 2.182-02 2.1-E02 2.18-02 2.18-02 2.180-02

Hg+2, (MT) 3.01-02 3.04E-04 7.61E-05 2.28E-04 2.37E-04 2.37E-04 2.37E-04 2.3704 2.37004

I-., (M) 6.76E+01 6.83B-01 1.71-01 5.12E.01 5.33041 5.33,01 5.33001 5.33B.01 5.33E-01

K+, (MT) 7.03E+01 7.10E-01 1.78E-01 5.33E-01 5.40-01 5.54E-01 5.34-01 5.54-01 5.54E01

X20, (Mi) 2.2004 2.20-04 2.20844 2.20E-04 2.20&04

LA+3, (MT) 7.03E+01 7.1001 1.78E-01 5.33B,01 5.54-01 5.40-01 5.5401 7.84-01 7.94-01

L@2O3, (MT) 5.52E-03 5.52 3 5.12E-03 5.20-03 5.52E-03

Li+, (&M) 1.23-02 8.31E-04 2.08E-04 6.23E-04 6.48E-04 6.48E-04 6.48E-04 6.43-04 6.48E-04

U220, (M) 5.61&07 5.61507 5.610-07 5.61E-07 5.61E-07

Mg+2, (M) 3.68E+01 3.72E-01 9.30-02 2.790.01 2.90B01 2.90041 2.90E-01 2.90E01 2.90E-01

M90, (UT) 4.41E-03 4.41P0-3 4.410M 4.41E-03 4.41E-03

Mar, (Mi) 7.00E+02 7.07E+00 1.77E+00 5.30E+00 5.52E+00 5.520+00 5.52E+00 5.2E+00 5.52E+00

Mo+6, (NT) 2.68E+00 2.71E-02 6.77&03 2.03-02 2.118-02 2.110-02 2.11E-02 2.110-2 2.11-02

MoO3, (T) 1.92E-03 1.92E-03 1.92&03 1.92E-03 1.92-03

N,+, (MT) 1.07E+04 1.09E+02 2.71E+01 3.14E+01 8.31E+01 8.31E+01 2.31E+01 8.31E+01 3.31E+01

N&20, (Mi) 2.43E-01 2.43E41 2.438-01 2.43E01 2.43401

Ni(OH)3. (MT) 3.32E-01 3.321-01 3.325-01 3.32F 32201
Ni+3. (MT) 2.20E+01 2.22E-01 5.550-02 1.67E-01 1.77E-01 1.77E-01 1.77E-01 4.22+00 4.22E+00

Ni2FECN6, (MT) 1.67E+03 1.69E+01 4.230+00 1.27E+01 1.270+01 1.27E+01 1.27E+01 1.27E+01 1.27E+01

i203. (MT) 5.88E-02 5.88E-02 5.88.02 5.8802 5.88-02

NiO, (MT)

N02-, (MT) 2.47E+02 2.49E+00 6.24E-01 1.87E+00 1.95E+00 1.95E+00 1.95E+00 1.95E+00 1.95E+00

NO-, (MT) 3.46E+03 3.490+01 8.73E+00 2.62+01 2.72E+01 2.72E+01 2.72E+01 2.72E+01 2.72E+01

Np+4, (Mr) 4.41E-01 4.45E-03 1.11E-03 3.34E-03 3.49E-03 3.49B-03 3.49-03 1.80E-02 1.80-02

NpO2. (MT) 1.47E-06 1.47-06 1.47E-06 1.47E-06 1.47E.06

OH-, (MT) 2.28E+04 2.30E+02 5.75E+01 1.72E+02 2.73E+02 2.73E+02 2.73E+02 3.15E+02 3.15E+02

P205, (WT) 1.26E-01 8.26B.01 8.26-01 8.26E-01 8.26E.01

P205:24W, (MT) 1.74E+00 1.76E-02 4.40E03 1.32-02 1.37-02 1.37E-02 1.37E-02 1.37.02 1.371-02

Pb+4. (MT) 1.10E+01 1.110-01 2.77E-02 8.32E-02 8.65E-02 8.65-02 8.65-02 8.650-02 3.65E-02

PbO2. (MT) 9.84E-02 9.14E-02 9.84E-02 9.84E-02 9.84E-02
P04-3. (Mi) 8.00E+03 8.08E+01 2.020+01 6.06E+01 6.09E+01 6.09E+01 6.09E+01 6.09E+01 6.09E+01

POLY, (MT)

Pu+4, (MT) 1.43E+00 1.44E-02 3.61043 1.080.02 1.13E-02 1.130-02 1.13E-02 4.00002 4.00E-02

PuO2, (M) I.2-06 .2E-06 1.22E-06 1.22-06 lME4-06
Si+4, (MT) 2.65E+02 2.67E+00 6.68E-01 2.00E+00 2.08E+00 2.08E+00 2.08E+00 2.08E+00 2.06E+00

SiO2, (r) 4.02E-02 4.02E-02 4.02-02 4.02-02 4.02E-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

____________ _____ 4 13 1 339 2 12

sw, (Mr

S04-2, (ME) 1.321+02 133E+00 3.33E-01 9.98E-01 1.00E+00 2.00E+00 1.00E+00 1.00E+00 1.00E+00

Sr+2, (ME) 1.2"E+0 1.2311+00 3.0E-01 9.24E,01 9.61F,01 9.61E-01 9.61E-01 1.36E+00 1.36E+00

Sro, (ME) 9.91E-07 9.91B-07 9.91E-07 9.91E-07 9.91E-07

TC2=7, (MY) 3.17E-06 3.17- 3.17E-06 3.17E- 3.17E-06

TcO4-, (ME) 1.90E+00 1.921-02 4.8O-03 1.44-02 1.50-E02 1.-0E.02 1.501-02 1.50E-02 1.50E-02

Tim, (ME) 7.11106 7.11E-06 7.11806 7.11E-06 7.111-06

Tot Og Cagbos, (Ml) 3.7E+02 3.91E+00 9.78E-01 2.93E+00 3.05E+00 3.05E+00 3.05E+00 3.05E+00 3.05E+00

U3Cm, (MT) 2.41E.04 2.41E-04 2.41-44 2.41E-04 2.41-04

U02+2, (M) 5.29E+03 5.34E+01 1.34E+01 4.00E+01 4.17E+01 4.17E+01 4.17E+01 1.27E+02 1.27E+02

U0O, (ME)

V+S, (ME) 6.29E-01 6.35E-03 1.59E-03 4.76&03 4.95-03 4.95E-0 4.95-03 4.95E-03 4.95E-03

V205, (MT) 7.25-03 7.25E-03 7.25-03 7.25E-03 7.25.03

WO2, (ME)

WO3, (ME) 1.53E02 1.5302 1.53E-02 1.53E-02 1.53-02

Zn+2. (ME) 3.16E+00 3.20E-02 7.99E-03 2.40-02 2.49E02 2.49-02 2.49-02 2.49M.02 2.49E.02

ZnO, (MT) 7.12E-03 7.12-03 7.12E-03 7.12E-03 7.12E-03

Zr+4. (MT) 9.21E+02 9.36E+00 2.34E+00 7.02E+00+00 7 +00 7.30+00 7.30E+00 7.30E+00 7.30E+00

ZrO2. (Nm) 1.57E-01 1.57E-0 1.57E-01 1.57E-01 1.57B-01

Zr2:H20. (MT) 1.37E+03 1.38E+01 3.45E+00 1.04E+01 1.08E+01 1.08E+02 1.08E+01 1.08E+01 1.09E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, TOLi LAM 3.6+09 1.29E+07 1.29E+07 3.6E+09 3.65E+09 3.53E+06 9.78E+05 3.65E+09

Specifie Gravy 1.13E+00 1.00E+00 1.00H+00 1.13E+00 1.13E+00 2.00E+00 1.01E+00 1.13E+O

Total MNI. Flow, (MI) 4.03E+06 1.29E+04 1.29E+04 4.03E+06 4.14E+06 3.53E+03 9.90E+02 4.14E+06

C1 and BA, (MCI) 7.51E+01 7.51E+01 7.70E+01 1.98E-03 7.70E+01

Sr a Y, (MCI) 1.40-02 1.0E-02 1.54E-02 3.95-07 1.54E02

To, (MCI) 2.61E-02 2.61E-02 2.68E-02 6.88E-07 2.69802

TRU, (MCi) 1.53E-04 1.53B-04 1.57.04 4.02-09 1.57-44

total MCi 7.51E+01 7.51E+01 7.71E+01 1.912-0 7.71E+01

A&+. (MT) 3.292-01 3.29B-01 3.37E-01 8.65E-06 3.37-01

AI(OH)4-, (ME) 4.83E+03 4.23E+03 4.96E+03 1.27E-01 4.%E+03

A1+3, (MT) 6.35E+03 6.35E+03 6.51E+03 1.671-01 6.51E+03

Am+3. (MT) 2.3E-05 243E-05 2.60E-05 6.66F-10 2.60E-05

Am+5, (M) 7.70E-01 7.70-01 7.90-01 2.03E-05 7.90E.01

B+3. (NfT) 5.20E-01 5.20E-01 5.33F-01 1.37E-05 5.33E-01

B&+2, (MT) 7.93-01 7.93E-01 8.14E.01 2.09E-05 2.142-01

Bo+2, (MT) 8.19-02 8.19-02 8.402-02 2.162-06 2.40-02

Bi+3, (MT) 6.77E+01 6.77E+01 6.95E+01 1.7E-03 6.95E+01

Carbo14, (MT) 7.43-04 7.43E-04 7.63E-04 1.962-s 7.63E.04

C2H403, (ME)

C204-2, (MT)

C.+2, (ME) 1.68E-01 1.68E-01 1.72E-01 4.42E-06 1.72E-01

C~acrinite, (MT) 2.38E+03 2.38E+03 2.44E+03 6.27&02 2.44E+03

Cd+2, (MT) 2.09E+00 2.09E+00 2.15E+00 5.50E-05 2.15E+00

Cc-+3. (MT) 2.52-02 252E-02 2.58-&02 6.63E-07 2.58-02

Cl-, (MT) 1.41E+03 1.41E+03 1.44E+03 3.70E-02 1.44E+03

CM2. (ME)

CO, (NIT) 8.35E.05 8.35E-05 8.6-05 2.20E09 .562-O5

CO. (MT) 5.14E+03 5.14E+03

C03-2, (ME) 3.37E+03 3.37E+03 3.45E+03 8.86-02 3.45E+03

Cr(OH)4-, (MT) 1.19E+02 1.19E+02 1.22E+02 3.13E-03 1.22"+02
Cr+3. (MT) 4.38E+02 4.38E+02 4.50E+02 1.15-02 4.50E+02

C.+. (NIT) 9.15E-01 9.15E-01 9.38E-01 2.41E-05 9.382-01

Cu+2, (MT) 1.78F-01 1.78E-01 1.82E-01 4.67E-06 1.122-01
DTPA-3, (MIT)

P-. (NT) 131E+03 1.31E+03 1.34E+03 3.44F-02 1.34E+03

F2, (MT)

Fc+3, (MT) 1.47E-01 1.47501 1.50E-01 3.96E.06 1.502-01
FcCN6-3, (ME) 1.43E+03 1.432+03 1.47E+03 3.77-02 1.47E+03

FESA, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (MT)

H2, (M) 4.71E+01 4.71E+01 4.3E+01 1.24E-O 4.93E+01

H20. (hM) 335E+06 3.35E+06 3.44E+06 3.3E+03 9.73E+02 3.44E+06

H102, (MT) 2.63E+02 2.63E+02 2.70E+02 6.922-M 3 2.70E+02

HCOO-, (MY)

Hg, (MY)

Hg+2. (W) 9.49F-01 9.492-01 9.74-01 2.5005 9.74-01

Hg2, (M) 64.68E+00 6.68E+00 6.5E+00 1.76E-04 6.95E+00

I-, (M) 5.46E+02 5.46E+02 5.60E+02 1.442-a2 5.60E+02

12, (MW)

K+, (m) 7.07E+01 7.07E+01 7.26E+01 1.86E-03 7.26E+01

La+3, (NM) 2.32-03 2.32E-03 2.39-03 6.12E-06 2.39E-03

Li+, (M) 1.07E-01 1.07E-01 1.09-01 2.1E-06 1.09E-01

Mg+2, (MT) 9.72E-01 9.72-01 9.9701 2.56E-05 9.97E01

M&+4, (MT) 8.46E2- 8.46B-a 8.68-Az 2.23E-06 8.68E2-
MnO2, (NC) 9.60E+01 9.60E+01 9.5E+01 2.53E-03 9.85E+01

Mo+6, (Wr) 4.97E+00 4.87E+00 5.00E+00 1.2 -04 5.00E+00
MoO4-2, (MT) 8.79B+00 9.79E+00 9.02E+00 2.31E-04 9.02E+00

IM, (NT) 7.05E+03 7.05E+03

I M, (MT)

Na+, (MT) 3.09E+05 3.09E+05 3.17E+05 8.12E+00 3.17E+05

NH2OH, (T)

NH3, (MT) 2.92B+01 2.92E+01 2.99E+01 7.67E-04 2.99E+01
NH4+, (NT) 5.68E-02 5.6E-02 5.83E-02 1.49E-06 5.83&02

Ni+3, (MY) 4.08-02 4.08E-02 4.19E-02 1.06E-06 4.19E-02

NO, (N.)

N2, (NM) 3.56E-04 8.56E-04

N02-. (MT) 1.06E+04 1.06E+04 1.09E+04 2.7901 1.09E+04

N03-, (IC) 1.35E+05 1.35E+05 138E+05 3.54E+00 1.38E+05
Np+4, (MT) 1.47E-04 1.47-04 1.51E-04 3.97E-09 1.51E-04

02. (MT) 7.01E+02 7.01E+02

OH-, (MT) 1.70E+05 1.70E+05 1.75E+05 4.48E+00 1.75E+05
ORGS, (MT)

ORGr. (AT)

ORGU, (NT)

P205. (KT)

Pb+4, (MT) 1.96E+00 1.96E+00 2.01E+00 5.16E45 2.01E+00

P04-3. (NT) 4.72E+03 4.72E+03 4.45E+03 1.24E-01 4.85E+03

POLY, (NC) 2.442-01 2.442-01 2.50E-01 6.42-06 2.52E-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-3, (ME) 1.6E+00 1.6E+00 1.90E+00 4.lIE- 1.90E+00

Pu+4, (bM) 2.69E-04 2.39E-4 2.97E-04 7.62B49 2.97F-04

Si+4, (Nt) 5.70E+00 5.70E+00 5.A55+00 1.50E-04 5.85E+00

S2, (Mr)

S03, (MI)

S04-2, (NE) 2.80E+04 2.80E+04 2.U8E+04 7.38E-01 2.8E+04

Sr+2, (Mr) 3.99E-03 3.99E-03 4.09E-03 1.05E-07 4.09E-03

Sugar, (ME)

TcO4-, (ME) 2.32E+00 2.52E+00 2.59E+00 6.64E-05 2.59E+00

Ti+4, (NE) 1.29-04 1.29B-04 1.32E-04 3.39E-09 1.2E-04

Tot Org Carbon, (M) 1.42E+01 1.42E+01 1.45E+01 3.73E-04 1.45E+01

UO2+2. (NM) 8.63B-01 8.63-01 8.52E-01 2.27-05 8.95E-01

V+5, (MI) 6.21E-02 6.21-m 6.82-U 1.64E-06 6.38E-02

W+6, (MT) 7.47F.01 7.47E-01 7.67F-01 1.97E45 7.67E-01

Zn+2, (MT) 3.59E+00 3.59E+00 3.68E+00 9.45E-05 3.68+00

Zr+4, (MT) 7.72E-01 7.72E-01 7.92E-01 2.03E-05 7.92E-01

ZrO22H20, (MT) 2.15E+01 2.15E+01 2.21E+01 5.66E-04 2.21E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TOa Ma.. Plow, (MI) 8.43+02 8.43E+02 8.84E+02 8.542+02 3.8401

Co md Ba, (MCI) 2.00E-01 2.O0B01 2.O0E01 2.00M4 2.00E.04

Sr "d Y, (MCi) 5.102+00 3.10E+00 5.10E+00 5.10E+00 5.102-03

Te, (Mpi I.5E-04 1.55E-04 1.55&04 1."E-04 1.55E-07

TRU, (Ma) 2.02E2 2.02+02 2.02B01 2.02E01 2.02E-02

TOWal MCi 5.32B+oo 5.32E+00 5.32E+00 5.32E+00 5.32E-M

At+, (NM) 3.63-02 3.6342 3.63B-C2 3.63-02 3.63205

AC20, (bM) 2.92-01 2.92-02 2.9-0 2.09-0 2.9-05

A1+3, (Mn) 6.03E+01 6.03E+01 6.03+01 6.03E+01 6.4-02

AC=3. (6) 3.31E+00 3.31E+00 3.31E+00 3.70E+00 3.31E-03

Am+3, (MT) 3.24.03 3.24E-03 3.24903 3.24-03 3.24-06

Am2O3, (Mt)

APM-, (Ni) 7.19B-0 7.19+0 7.19+-05 7.19.05

AC+5, (Nt) 1.31E02 1.31E2 1.31E02 1.31-02 1.31E-05

A9205, WMr 3.16&02 3.16E-02 3.17E 2 3.16E.02 13.17E45

B+3. (M) 2.62E02 2.-02 2.E- 2.62E.32 2.62E-05

B203, (NT) 1.09E-C3 L.0PIM L. MLE-03 .0G3.06

BC+2 (Ni) 3.1A02 1.-M .1E42 8.14-02 1.12E-05

BaO, MT) 1.97-D04 1.97E-04 1.97-04 1.97-04 1.97E.07

B.+2. WMT 2.01E-04 2.01&04 2.01E-04 2.01E-04 2.01E07

BO,. (1M) 4.04B-03 4.04E-0 4.04E-03 4.04E-03 4.04E-06

Bi+3, (M)5.17E+00 15.17E+00 5.17E+00 5.16E+001 5.17E.AS
BM203. (MTf) 6.52E-02 6.52E-2 6.52&02 6.52S 6.50
CarbonK4 (WT 1.19E-05 1.19=-0 1.20E-05 1.19=.0 1.20-6

CA +2, (IMT) 2.02E+01 2.02E+01 2.02E+01 2.02E+01 2.02E42

Canrinitw, (Mw) 7.09E+oi 7.09E+01 7.09E+01 7.08E+01 7.09E-0

C&O, (Nm) 4.66H M 4.66B-2 4.66E-2 4.66E-02 4.66E-05

Cd+2, (WT 2.09E-Oi 2.09E-01 2.09E-Ot 2.09MI0 2.09E-04

Cdo, (boa) 2.54E.03 2.54B-03 2.54B-03 2.S4E-03 2.54E46

Ce+3. WMT 9.70E+00 8.70E+00 9.70E+00 9.70E+00 9.70E.0

C20, (NM 6.18E-02 6.18E42 6.13&02 6.17E-C2 6.18E.45

Cl-, (Wr 9.21&M2 9.21F2 9.21E-C2 9.20B.02 9.21E-05

C03-2. (1M) 5.92E+oo 5.92E+00 5.92E+00 5.92E+00 5.92E-03
Cr+3, (1M 3.49E+oo 3.49E+00 3.49E+00 3.49E+00 3.49E.03
Cr203, WMr 1.97E-2 1.87E-2 1.97E42 1.97E-02 1.87P,45

C'+' (NM 2.44E-03 2.44&0W 2.44E.0 2.44B.03 2.44E-06

C120, (hm

CU+2, (M)1.97E.2 1.97&M2 1.97B-M2 1.97&M2 1.97PM5
C70, wMT L.NE-M2 I.ME-M L.E-M2 L.U8&M 1.99F-w
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

., )+1.7+00 1.57+00 1.57E+00 1.57rEn

D+3, W) 3.47E+01 3.47E+01 3.47E+01 3.47E+01 3.47E-02

142w, (hT) .13EC01 8.13E01 8.14E-01 3.132-01 8.14E-04

120, (MT) 2.1$EM 2.13E-02 2.18E-02 2.18-02 2.18E-05

HX+2, (MT) 2.37E04 2.37E-04 -2.37E04 2.37-04 2.37E-07

, (Mr) 5.3301 5.33F.01 5.33&01 5.32P-01 5.33-04

KC+, (m 5.5401 5.42-01 5.4-01 5.54-01 5.54E-04

Imo, (NM 2.2OE-04 2.20E-04 2.20E-04 2.19E-04 2.2E47

L&+3,(M) 7.V4E01 7.4E-Cl 7.54201 7.44E-01 7.94E-04

LA2-3, (M 5. -03 .&03 5.2-03 5.52-03 5.52-06

Li+, (NM 6.48E04 6.48-04 6.48-04 6.48-04 6.48E-07

LI2O, (m) 5.61E-07 5.61E-07 5.61E-07 5.61E-07

g+2, 0(M) 2.90B41 2.90F-01 290-01 2.90201 2.90E-04

Mg4, (MT) 4.41E03 .41E-03 4.41E-03 4.40E,03 4.41E.06

MnO2, (M 5.2+00 5.52E+00 5.52E+00 5.51E+00 5.52-03

Mo+6, T2.1-M 2.1E-0 2.11-02 2.11F2- 2.11E-05

MoO3, (T 1.92B03 1.92E03 1.92E03 1.92&03 1.92E-06

Na+, (M) 8.31E+01 1.312+01 2.32E+01 8.31E+01 8.32E-02

Na2, (M 2.43E-01 2.43-01 2.432-01 2.43F-01 2.43E-04

Ni(OH)3, (MT) 3.32E-01 3.32Y-01 3.3201 3.322-01 3.322-04

Ni+3, () 4. +00 4.E+00 4.22E+00 4.2E+00 4.22-03

Ni2FECN6, (M) 1.27E+01 127E+01 1.27E+01 1.27E+01 1.2702

Mi203, (%M 5.9880 5.98E-02 5.99E-02 5.88E-02 5.99E-05
NiO, (MY)

N02-, (MT) 1.95B+00 1.95E+00 1.95E+00 1.942+00 1.95E-03

N03-, (MT) 2.72E+01 2.72E+01 2.72E+01 2.72E+01 2.722-02

Np+ 4. (MW) 1.80E-02 1.80E-02 1.02-02 1.10E-02 1.80E-05

NpO2. (?MT) 1.472- 1.47E-06 1.47-06 1.46606

OH-, (MT) 3.15E+02 3.15E+02 3.152+02 3.15E+02 3.15E-01

P205, (MT) 8.26E01 8.26E-01 8.26-01 82E-01 8.26-04

P205:24W, (MY) 1.37-02 1.37-02 1.37201 1.37-0 1.37-05

Pb+4. (NMT) 8.65E-02 8.65E-01 1.65E-01 8.65-02 8.652.05

PbO2, (M) 9.54-04 994E-02 9.94E-02 9.33E.42 984S05

P04-3, (MT) 6.09E+01 6.09E+01 6.09E+01 6.08E+01 6.092-02

POLY. (MT) 1.68E+00

Pu+4. (IT) 4.002-02 4.00E-02 4.00-02 3.99202 4.00E-05

PuO2, (MT) L.2E-06 1.2E-06 172E-06 1.22F06

Si+4, (MT) 2.08E+00 2.08E+00 2.08E+00 2.08E+00 2.08E-03

SiO2. (MT) 4.02-02 4.02E-02 4.02-02 4.02-02 4.02E-05
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Table A-1. Matexial Balance for Integrated Prctreatment-High-Level Waste
Vitrification Flowsheet.

S03, (NMf

304.2, () L.E+00 1.00e+00 1.00E+00 1.00E+00 1.00-03

Sr+2, (Mn I.a+oo 1.36+00 136E+00 135E+00 1.6E-03

STO, (m) 9.91E-07 9.91F.07 9.91E-07 9.90E-07

T407, (M) 3.17F,06 3.17E- 3.17E-6 3.16E-06

T004-, (W)1.00 1.50E2 1.50EI2 LS.5 LE-C2 j .5SOMS

TiO2, M) 7.11E06 7.11-06 7.11E-06 7.108-06

Ta Ors Crb, M) 3.05E+00 3.05E+00 3.05E+00 3.05E+00 3.05-03

U309, (.Mr 2.41E-04 2.4E-04 2.41E-04 2.41E-04 2.41E-07

U02+2, (M =. +02 1.27E+02 1.27E+02 1.27E+02 1.27E-01

U03, (M)

V+5, (Nm 4.9SB03 4.95E-03 4.95E-03 4.95E-03 4.95E-06

V205, T 725E03 7.25-03 7.26E-03 7.252-03 7.26E-06

W02, (.MT)

W03, (&M 1.53E02 1.53E- 1.53E-02 1.3-02 1.53E-05

Za+2, ( 2.49E-02 2.49-02 2.49E02 2.49E-02 2.49E.05

zo. (m) 7.12E03 7.12E.03 7.13E-03 7.12E-03 7.13B-06

Zr+4, (Wi) 7.S0E+00 7.30E+00 7.30E+00 7.30E+00 7.30803

zrm, ) I.5701 1.57H.01 1.57-01 1.57E.01 1.5704
ZrO2aH2O. (Mf) 1.08E+01 1.02E+01 1.02E+01 1.08E+01 1.08802
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

VoLun.,ToS91L~ten 3.65+09 3.69E+10 9.2+07 3.68E+10 3.32E+10 4.75E+09 1.19E+09 3.56E+09 4.54E+09 1.34i+07

Specific Gavity 1.13E+00 1.13E+00 1.132+00 1.13E+00 1.138+P0 1.13B+00 1.13E+00 1.13E+00 1.10H+00 1.00E+00

Toal Ma.. F1w, (?T) 4.14E+06 4.18E+07 1.05E+05 4.170+07 3.77.+07 5.38E+06 1.35E+06 4.03E+06 5.01E+06 1.34E+04

Cs as! B. (MCI) 7.70E+01 7.78E+02 1.94E+00 7.76E+02 7.01E+02 1.00E+02 2.40E+01 7.51E+01 7.51E+01

Sr and Y, (MCI) 1.54H02 1.55-01 3.88E-04 1.55-01 1.40E.01 2.00E-02 5.0020 1.-0E-02 1.50.02

Te, (MCI) 2.68E-02 2.71E-01 6.77E-04 2.706-01 2.44E.01 3.49E-02 8.71-03 2.61E-02 2.61E-02

TRU, (MCi) 1.57B-04 1.58-03 3.95E-06 1.8E-03 1.42B-03 2.04E-04 5.09E-05 1.53E04 1.53E-4

Total MCi 7.71+01 7.788+02 1.95E+00 7.76E+02 7.01E+02 1.008+02 2.0E+01 7.51E+01 7.51E+01

Ag+, (M) 3.37E-01 3.41E+00 3.52E-03 3.40E+00 3.07E+00 4.39-01 1.10E-01 3.29B-01 3.29E-0L

Ai(OH)-, (fM) 4.96E+03 5.01E+04 1.25E+02 4.99E+04 4.51E+04 6.44E+03 1.61E+03 4.3E+03 4.83E+03

A1+3, (.T) 6.51E+03 6.57E+04 1.64E+02 6.56E+04 5.92E+04 3.46E+03 2.12E+03 6.35E+03 6.35E+03

Am+3. (NM 2.60E-05 2.62E-04 6.55EA7 2.62P-04 2.36-E4 3.37E.0 3.442-06 2.53B-05 2.3305

As+5, (M) 7.90B-01 7.98E+00 2.00-02 7.96E+00 7.19E+00 1.03E+00 2.57B.01 7.70E.01 7.70-01

B+3, (OC) 5.338-01 5.38E+00 1.35MA2 5.37E+00 4.85E+00 6.93"-1 1.73E-01 5.20E-01 5.20E-01

Ba+2. (MT) 814E.01 8.211+00 2.05302 .19E+00 7.40E+00 1.06E+00 2.64-01 7.93E-01 7.93E-01

Bc+2. (PA) 8.40E-02 8.49E.01 2.12-03 8.46E-01 7.64E.01 1.09E-1 2.713-0 8.19E-02 8.198-02

Bi+3, (WI) 6.95E+01 7.01E+02 1.75E+00 7.00E+02 6.32+02 9.03E+01 2.26E+01 6.77E+01 677E+01

Carbol4, (MT) 7.63E-04 7.70E-03 1.93E-05 7.68E-03 6.94-03 9.91E,04 2.48-04 7.43E-04 7.43E-04

C2H403, (M)

C204-2. (MT

Cr+2, (MT) 1.72E-01 1.74E+00 4.35E-03 1.74E+00 1.57E+00 2.24E-01 5.606-02 1.68-01 1.68E-01

Cancrinitc, (MT) 2.44E+03 2.47E+04 6.17E+01 2.468+04 2.22E+04 3.17E+03 7.94E+02 2.388+03 2.38E+03

Cd+2, (MT) 2.15E+00 2.17E+01 5.42E-02 2.16E+01 1.95E+01 2.79E+00 6.976-01 2.09E+00 2.09E+00

Ce+3, (MT) 2.58E-02 2.61E-01 6.52B-04 2.60E-01 2.35E-01 3.36B-02 8.40E-03 2.52F-02 2.5242

Cl-, (MT) 1.44E+03 1.46E+04 3.64E+01 1.45E+04 1.31E+04 1.88E+03 4.69E+02 1.41E+03 1.418+03

C2, (MT)

CO, (MT) 3.56-05 8.65E-04 2.16E.06 8.63E-04 7.79E-04 1.118-04 2.78-05 8.358-05 1.90E+02

COZ. (MT) 1.61E+00

C03-2, (MT) 3.45E+03 3.49E+04 8.72E+01 3.48+04 3.14E+04 4.49E+03 1.12E+03 3.37E+03 3.76E+03

Cr(OH)4-, (MT) 1.22E+02 1.23E+03 3.088+00 1.23E+03 1.11E+03 1.8E+02 3.96E+01 1.19E+02 1.19E+02

Cr+3. (MT) 4.50E+02 4.54E+03 1.14E+01 4.53+03 4.09E+03 5.84E+02 1.46E+02 4.38E+02 4.38E+02

C,+, (MT) 9.38E-01 9.47E+00 2.37F-02 9.45E+00 8.34E+00 1.22E+00 3.05F-01 9.15E.01 9.15B-01

Cu+2, (MT) 1.82E-01 1.94E+00 4.60-03 1.83E+00 1.66E+00 2.37FA1 5.92-02 1.78&01 1.78E-01

DTPA-3. (MT)

F-. (MT) 1.34E+03 1.35E+04 3.38E+01 1.35E+04 1.22E+04 1.74E+03 4.35E+02 1.31E+03 1.31E+03

F2, (MT)

Pe+3, (MT) 1.50E-01 1.52E+00 3.80&03 1.522+00 1.37E+00 1.966-01 4.89&-0 1.47-01 1.47E-01

FcCN6-3, (MT) 1.47E+03 1.49E+04 3.71E+01 1.48E+04 1.34E+04 1.91E+03 4.78E+02 1.43E+03 1.43E+03

FESA. (MI)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (MT) 4.09E.01

H2, (MI) 4E3+01 438E+02 1.E+00 4.M7+02 4.39E+02 6.2E+0 1.7E+01 4.71E+01 2.30E+02

H20, (Ml) 3.44E+06 3.4$E+07 9.69E+04 3.47E+07 3.13E+07 4.47E+06 1.26+06 3.35E+06 3.33E+06 1.34E+04

H202, (M) 2.70E+02 2.72E+03 6.1E+00 2.72E+03 2.45E+03 3.50E+02 9.76E+01 2.63E+02 2.63E+02 3.46E+00

HCOO-, (ME)

Hg, (MT) ___ ___

Hg+2, (MI) 9.74-01 9.84B+00 2.46E-02 9.91E+00 2.96E+00 1.27+00 3.17B-01 9.49B-01 9.496-01

Hg2, (M) 6.95E+00 6.92E+01 1.73B01 6.90E+01 6.23E+01 3.90E+00 2.23E+00 6.60E+00 6.68E+00

I., (ME) 5.60E+02 5.66E+03 1.41E+01 5.64E+03 5.10E+03 7.28E+02 1.92+02 5.46E+02 5.46E+02

n, (mT) -

K+, (MT) 7.26B+01 7.33E+02 1.83B+00 7.31E+02 6.60E+02 9.43E+01 2.36E+01 7.07E+01 7.07E+01

La+3, (MT) 2.39E-03 2.41E-02 6.02245 2.40E-2 2.17E-02 3.10E-03 7.75E-04 2.32-03 2.32E-3

Li+, (M7) 1.09B.01 1.10E+00 2.76B-03 1.10E+00 9.95-01 1.42E01 3.55-C 1.07F-01 1.07F,01

Mg+2, (MT) 9.97E-01 1.01E+01 2.52E-02 1.00H+01 9.07E+00 1.30E+00 3.24P,01 9.72E-01 9.722-01

Mn+4, (NMT) .68B-02 8.76E-01 2.19-03 3.74E.01 7.89E01 1.13E-01 2.8202 8.46E-02 1.46-02

Mn02, (ME) 9.95E+01 9.95E+02 2.49E+00 9.92E+02 S.96E+02 1.28E+02 3.20E+01 9.60E+01 9.60E+01

Mo+6, (MT) 5.00E+00 5.05E+01 1.26E-01 5.03E+01 4.55E+01 6.49E+00 1.62E+00 4.87M+00 4.27E+00

Mo04-2, (&MT) 9.02+00 9.11E+01 2.28-01 9.09E+01 8.21E+01 1.17E+01 2.93E+00 8.79E+00 3.79E+00

2, (ME) 1.762

N2o, (MT) 2.00E+03

Na+. (MT) 3.17E+05 3.20E+06 7.99E+03 3.19E+06 2.98E+06 4.11E+05 1.03E+05 3.09E+05 3.09E+05

NH2OH, (MT)

Nm, (MT) 2.99E+01 3.E+02 7.5E01 3.01E+02 2.726+02 3.89E+01 9.72E+00 2.92E+01 2.92E+01

NH4+, (T) 5.83-02 5.88E-01 1.47E-03 5.87E-01 5.30E-01 7.37-02 1.99&02 5.68E-02 5.68642

Ni+3, (MT) 4.19B-02 4.23E01 1.066-03 4.22-01 3.816-01 5.45B-02 1.36602 4.08E-02 4.08242

NO, (M)

N02, (MT) 1.53E+00

N02-, (M) 1.09E+04 1.10E+05 2.74E+02 1.09E+05 9.88E+04 1.41E+04 3.53E+03 1.06E+04 1.06E+04

N0-. (MT) 1.38E+05 1.40E+06 3.49E+03 1.39E+06 1.26E+06 1.10E+05 4.49E+04 1.35E+05 1.35H+05 2.522+01

Np+4, (MT) 1.51-04 1.52E-03 3.806-06 1.52E-03 1.37E-03 1.96E-04 4.90E-05 1.47E-04 1.47P,04

02. (ME) 1.09E+02

OH-. (MT) 1.75E+05 1.76E+06 4.41E+03 1.76E+06 1.59E+06 2.27E+05 5.67E+04 1.70E+05 1.70E+05

ORGS, (ME)

ORGT, (MT) 9.49E+05

ORCU. (MT)

P205, (MT)

Pb+4. (NM) 2.01E+00 2.03E+01 5.08402 2.032+01 1.3E+01 2.62E+00 6.54-01 1.96E+00 1.96E+00

P04-3. (T) 4.85E+03 4.89E+04 1.22+02 4.E+04 4.41E+04 6.30E+03 1.58E+03 4.722+03 4.72E+03

POLY, (ME) 2.52E-01 2.55E+00 6.36603 2.54E+00 2.29E+00 3.28E01 1.19E-2 2.46E-01 2.46241 2.34E-04
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

3Ic :,
S3Z4 t. Ca *4PAo''e a w -g Fall-

TocS Mw Flaow, (NM) 33.4"l 2.94E+01 2.21-01 LSiE+01 8.75E+01 3.4-Cl 2.212-01 6.632-1 6.63-01

C. ad B., (MCi) 2.00E-04 2.002-( 5.01E-05 2.00-02 1.98E2-M 2.00E-04 5.01E45 1.05-04 1.508-04

Sr amd Y. (Ma) .I0E-03 5.10E-01 1.28-03 5.09E-01 5.052-01 5.10E-W .2SE-a 3.13E- 3.13E-M

To, (MCI) 1.55-07 1.552& 3.385-O 1.55E-05 1.54B.05 1.55-07 3.8B08 1.16207 1.16E-07

TRU, (MCI) 2.02H-05 2.02-03 5.05E-06 2.02-03 2.00803 2.02-05 5.05-06 1.2-05 1.52-05

Total MCi 5.32E-03 5.32E-01 1.33E-03 5.31-01 5.27-01 5.32B-03 1.33-03 3.99E-03 3.99-03

A9+, (M) 3.63-05 3.63-03 9.08-06 3.62B43 3.60E-03 3.63E05 9.0E.06 2.72205 2.72-05

AC2O. (MT) 2.98E45 2.98B03 7.44E-06 2.97-03 2.95E-03 2.98-05 7.44246 2.238-C 2.23-05

A+3, (PMT) 6.03-02 6.03E+00 1.51-0± 6.02E+00 5.97E+00 6.03-02 1.515-2 4.52E-0 4.32E42

Al203, (MT) 3.31-03 3.31-01 .27E-04 3.30E-01 3.2E-01 3.31E.03 3.27-04 2.48E-0 2.48E-03

Am+3, (MT) 3.24E-06 3.24E.04 8.10-07 3.2E-04 3.21E-04 3.24-06 8.108-07 2.43E-06 2.43E-06

Am2O3, (MY)

APM-, (MT)

A.+5, (MT) 1.31E-0 1.31E-03 3.29E-06 1.31E-03 1.30303 1.31-05 3.29E06 9.85EW6 9.85E-06

A.205, (MY) 3.17-05 3.16E-03 7.91-06 3.16E-03 3.13E-03 3.162.05 7.91E-06 2.37E-05 2.37P05

B+3, (MT) 2.62E-05 2.62-03 6.56E-06 2.62E03 2,60.03 2.62E-05 6.46E06 1.97E-05 1.97-05

B203, (WT) 1.06-06 1.08E-04 2.71E-07 L08E-04 1.07E-04 1.08H-06 2.71E.07 S.12E07 8.12B-07

Ba+2, (M) 8.15-05 8.15-03 2.04E-05 8.13E-03 9.07E-03 8.15H-05 2.04E-05 6.11B.05 6.11-05

BO, (PT) 1.97E-07 1.97-05 4.92E-8 1.96E-05 1.95-05 1.97f07 4.92-08 1.482-07 1.48E-07

Bc+2, (MY) 2.01-E07 2.01E.05 5.02E-08 2.00E-05 1.995.05 2.OE07 5.02E-08 1.51E-07 1.51-07

BoO, (MT) 4.042-06 4.04E-04 [.01E-06 4.03E04 4.00O-04 404B06 1.01E-06 3.03E-06 3.03E-06

Bi+3, (MT) 5.17E-03 5.17B-01 1.29E-03 5.16E-01 5.12E-01 5.17E-03 119E.03 3.&S-03 3.85-03

B1203, (M) 6.52E-05 6.52503 1.63E.05 6.50E-03 6.46E-03 6522.05 1.63E-05 4.69E05 4.89E-05

Caro14, (M) 1.20-08 1.20E-06 2.99E-09 1.19E-06 1.18E-06 1.20E08 2.9909 8.96E.09 8.96-09

C&+2, (MT) 2.02202 2.02E+00 5.04E-03 2.01E+00 2.00E+00 2.02E-02 5.04E-03 1.51E2- 1.51E-02

Cancrinit, (MT) 7.09E-02 7.09E+00 1.77B.02 7.07E+00 7.02E+00 7.092-02 1.77-02 5.32-02 5.32-02

C.0, (MT) 4.66E-05 4.66E-03 1.17E-05 4.65E-03 4.62B-03 4.66E-05 1.17E-05 3.502-05 3.08-05

C4+2. (M) 2.098-04 2.09E-02 523E-05 2.09&02 2.07-02 2.095-04 5.23-05 1.57.04 1.57-04

CdO, (MT) 2.54E4-06 2.54-04 6.35E-07 2.54E4-04 2.52E04 2.54-06 6.35E-07 1.912-06 1.91E.06

CO+3, (WT) 8.70E-03 8.70E-01 2.18E-03 8.68E-01 8.62E-01 8.70E-03 2.18-03 6.53-03 6.53E03

Cc203, (MT) 6.18E-05 6.18-03 1.545-05 6.165-03 6.11E-03 6.18505 1.54E-05 4.63845 4.63E-05

Cl-, (MT) 911E-05 9.21E-03 2.30E-05 9.18-03 9.12E-03 9.21B05 2.30E-05 6.91E-05 6.91E.05

C03-2, (M) 5.92E-03 5.92E-01 1.48-03 5.91E-01 5.86E-01 5.92E-03 1.48E-03 4.44E-0 4.44E-03

Cr+3, (MY) 3.49E-03 3.498-01 8.73E-04 3.485.01 3.468-01 3.49E.03 9.73E.04 2.62E03 2.62E-03

Cr2O3. (M-r) 1.87E-05 1.87&M3 4.67E-06 1.96E-03 1.5E-03 1.7-05 4.67E-06 1.40505 1.40E.05

C3+, (MT) 2.44E-06 2.44E-04 6.10E-07 2.44E-04 2.425-04 2.44E-06 6.10E-07 1.35-06 1.93E-06

C2O, (MT)

Cu+2, (WT) 1.97E-05 1.97-03 4.92E-06 .965-03 1.95E-03 1.972-05 4.92E.06 1.48E45 1.48E-05

CuO, (M) 1.88E-05 1.88E-03 4.70-06 1.88-03 1.865-3 1.885-05 4.70E-06 1.41E-05 1.41E-05
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

F-. (m) 1.7703 1.57E-01 3.94E-04 1M.57A1| 1.56-01 1.57E23 3.40-04 1.18-03 1.182-03

Nc+3, (M) 3.47E-02 3.47E+00 8.67E-03 3.46E+00 3.43E+00 3.47E-02 8.6703 2.60-02 2.60E2.

Pa. (Wi) 8.14E,04 8.4E-02 2.03E-04 L.12E-2 8.06-02 9.142-04 2.03E,04 6.10204 6.10244-

H20, (Ml) 2.18205 2.18E43 5.45F,06 2.11-E. 2.16E-03 2.18K4 5.45-06 1.6425 1.64-05

Hg+2, (MI) 237E-07 2.37E-05 5.9408 2.37E-05 2.35E-05 2.37H-07 5.94E-08 1.7SE-07 1.79E-07

I, ( 5.33E.04 5.33-02 1.33E-04 532-02 5.28K-r 5.33-04 1.332-04 4.00E-04 4.00E-04

K+, (MN) 5.54-04 5.54-02 1.39E,04 5.532-02 5.49K-2 5.54E04 1.39F-04 4.16E-04 4.16E-04

K20, (M) 2.20E-07 2.19B05 5.492-08 2.19&05 2.17-05 2.19F-07 5.48208 1.65E-07 1.65E.07

LS+3, (WI) 7.84&04 7.84-02 1.96&04 7.83E-2 7.77-02 7.94B-04 1.96B-04 5.88E.04 5.88E-04

L,203. (M) 5.52E-06 5.52504 1.38E-06 5.51-04 5.47E-04 5.522-06 138-E06 4.14E.06 4.14E-06

Li+, (Ml) 6.48E-07 6.48B-05 1.62B-07 6.47E-05 6.42E-05 6.482-07 1.62B-07 4.86E-07 4.86E.07

U20O() 4.563-21 1.14E-23 4.55E-21 4.512-21 4.623 1.15E-23 3.42E-23 3.42F-23

Mz+2, (ME) 2.90E-04 2.90E-02 7.26-05 2.90E-02 2.87&02 2.90E,04 7.26E- 2.13-04 2.18E04

MgO, (M) 4.412-06 4.41E-04 1.10-06 4.40E-04 4.362-04 4.41-06 1.10E06 3.31E-06 3.31E-06

MnO2. (NI) 5.52B.03 5.52 01 1.38E-03 5.50-01 5.46E-01 5.22.03 1.82-03 4.14E-03 4.14E-03

Mo+6, (ME) 2.11EK-5 2.11-03 5.28-06 2.12403 2.09E-OS 2.11E-05 5.212-06 1.592-0 1.59-05

MoO3, (NI) 1.92E-06 1.92E-04 4.80E-07 1.91E-04 1.902-04 1.92E-06 4.80E-07 1.44-06 1.44E-06

Na+. (M) 8.32302 8.323+00 2.08&02 8.292+00 8.23E+00 8.32B.02 2.08E-02 6.242-02 6.24E.02

N820, (M) 2.43E-04 2.43E02 6.08-05 2.422-02 2.41K-r 2.43E.04 6.08E-05 1.82E.04 1.82E-04

Ni(OH)3. (NIT) 3.3204 3.32&02 8.30-05 3.31K- 3.29K-= 3.32E04 830E-05 2.49E-04 2.49E-04

Ni+3, (NM) 4.22- 4.22E-01 1.06E-03 4.21E-01 4.18E01 4.22-03 1.06E-03 3.17E-03 3.172-03

Ni2PECN6. (MT) 1.27-02 1.27E+00 3.19E-03 1.27E+00 1.26E+00 1.27&02 3.19E-03 9.56E-03 9.56-03

Ni203. (MT) 5.89-05 5.89E-03 1.47E-5 5.87E-03 5.83-03 5.89E-05 1.47E05 4.42F-05 4.42E-05

NO. (MT)

N02-, (Mt) 1.95E-03 1.95E-01 4.87E-04 1.94201 1.93E-01 1.952-03 4.87E-04 1.46E-03 1.46E-03

N03- (MT) 2.72-02 2.72E+00 6.81E-03 2.72E+00 2.70E+00 2.723-02 6.81E-0 2.04-02 2.04-02

Np+4, (MT) 1.80P-05 1.80E-03 4.51E-06 1.802-03 1.79E-03 1.802-05 4.51E-06 1.35E-05 1.3505

NpO2, (NT) 6.79E.16 1.70E-18 6.77-16 6.72816 6.79E-18 1.72E-13 5.09E-18 5.09E-18

OH-. (MT) 3.15-01 3.15E+01 7.88E-2 3.14E+01 3.12E+01 3.15E-01 7.88202 2.36-01 2.36E-01

P205, (MT) 8.26E-04 1.26-02 2.073-04 8.24&02 8.182502 8.2604 2.072-04 6.19E-04 6.19E-04

P205:24W, (T) 137E-05 1.37E-03 3.44-06 1.37E-03 1.36B-03 1.37E-05 3.44E.06 1.0305 1.03E-05

Pb+4. (NT) 8.65205 8.65-03 2.16.05 8.632-03 8.57-03 8.65-05 2.162-05 6.49P.05 6.49E45

PbO2, (MT) 9.84E-05 9.84E-03 2.46E05 9.82E-03 9.74-03 9.842-05 2.46E-05 7.38E-05 7.38-05

P04-3. (NMT) 6.09E-02 6.09E+00 1.52E-02 6.07E+00 6.03E+00 6.09E-r2 1.52E- 4.572-rn 4.57B-02

POLY. (MT)

Pu+ 4. (MT) 4.00E-05 4.00E03 9.99E-06 3.99-03 3.62-03 4.00E-05 9.99E-06 3.002-05 3.00-S05

PuO2, (Mr)

Si+4, (M) 2.088-03 2.08E-01 .21E-04 2.00-01 2.06E-01 2.08E.03 5.21B.04 1.5603 1.56-E03

SiO2, (MT) 4.02805 4.03-03 1.01E-05 4.02E-03 3.99-03 4.03E-05 1.01-05 3.02-05 3.02-05
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

S03, (Mt)

304-2, (MT) 1.0GB-s 1.00-01 2.0E44 9.99E2 9.9=2-02 1.00103 2.02-04 7.51204 7.51E44

Sr+2, (MI) 136-03 1.36B-01 3.39E-04 135E-01 1.34E-01 1.362-3 339E-04 1.02B03 1.ME-

Sro, (vm

Taw0, (wm

TcO4-., (M) 1.0-E0 1.50E-03 3.75E-06 1.49-03 1.48&-03 1.50B-O5 3.75-06 1.12E05 1.12E.05

T102, (?M

Tat Ocg Cutboo, (?.) 3.05E.03 3.05-01 7.63E-04 3.05E- 3.02E-01 3.052-03 7.63E-04 2.29-03 2.29E-03

U308, (NO) 2.41E07 2.41E-05 6.M2-8 2.41E-05 2.39-05 2.41E.07 6.03E-8 1.812-07 1.21E.07

U72+2, (MT) 1.271101 1.27E+01 3.18E-03 127M+01 1.26E+01 1.27E-01 3.18E-02 9.54-02 9.54-02

U03, (MI)

V+5, (Ml) 4.95E-06 4.95E-04 1.24E-06 4.4E-04 4.90B.04 4.95E6 1.24E-06 3.72-06 3.72E-06

V205, (MI) 7.26E-06 7.25E-04 1.81E.06 7.2E-04 7.18-04 7.25E06 1.81E-06 5.44E-06 5.44E.06

Wo2, (Pm

W03, (NM) 1.53E-05 1.53E-03 3.83E-06 1.53E32 . 03 1 53 .1305 3.-3EO6 1.152-05 1.15E.05

Zn+2, (M) 2.49F,05 2.49E-03 6.23B-06 2.49E-03 2.47E-03 2.49E05 6.23E-06 1.7E-05 1.87E-05

ZDO, (M) 7.13E.06 7.12E-04 1.782.06 7.10E-04 7.05E-04 7.12E.06 1.78E06 5.34E-06 5.34E.06

Zr+4, (MT) 7.30B.03 7.30-01 1.83E-03 7.29E41 7.23-01 7.30E-03 1.83E-03 5.48E-03 5.48E-03

ZzO. (NmT) 1.57-E04 1.57E-02 3.93.05 1.57E-02 1.56-02 1.57-04 3.93E-5 1.18E-04 1.18E-04

Zx02:2H20, (MT) 1.08 02 1.08E+00 2.69E-03 1.08E+00 1.07E+00 1.0E-02 2.69E-03 8.08E03 8.08E-D3
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Table A-1. Material Balance for Integrated Pretrotment-High-Level Waste
Vitrification Flowsheet.

R>

VoluE, TOW Lita. 1.44B+07 1.44E+07 1.22+06 2.b7E+08 2.07E+06 2.07E+06 5.E+02 2.07E+06 4.49E+06

SpocickGrvity 1.00E+00 1.001+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.54E+00 1.0011+00 1.001+00

Total Mas low, (MT) 1.44E+04 1.44E+04 1.82E+05 2.08B+05 2.061+05 2.0911+05 9.64E.01 2.092+05 4.49E+03

C. and B., (MCI) 1.98E-03 1.98P243 2.61-01 2.61B01 2.61E-01 2.612,01

Sr mad Y, (MCI) 3.951-07 3.95E-07 5.49-03 5.4903 5.49E-03 5.49-03

To, (MCI) 6.88-07 6.88E-07 1.0244 1.021-04 1.Ob-04 1.02104

TRU, (MCI) 4.02B09 4.0209 5.891-05 5.91105 5.9.05 5.89.05

Total MCi 1.98E-03 1.98E-03 2.67B-01 2.671-01 2.67E-01 2.67E-01

Ag+, (&MT) .65E.06 8.65E.06 1.281-03 1.28B03 1.28E-03 1.28E&3

AI(OH)4-, (Nf) 1.271-01 1.271-01 18E+01 18E+01 1.SE+01 .UE+01

AI+3, (MT) 1.67E-01 1.67E.01

Am+3, (MT) 6.66B-10 6.66-10 9.76E-06 9.76E-06 9.76E-06 9.76106

AS+5. (MI) 2.03E-05 2.03E-05 2.991-03 2.99E-03 2.9911-03 2.9903

B+3, (NIT) 1.37E-05 1.37E-05 2.02-03 2.021-03 2.02E03 2-02E03

B+2, (NM) 2.09E.05 2.091-05 3.07-303 3.07E03 0770033

Bo+2, (MT) 2.16E06 2.161106 3.18304 3.181-04 3.181-04 3.1SE-04

Bi+3, (M) 1.78E-03 1.78E.03 2.631-01 2.63E-01 2.6313,01 2.63E01

Carbo.14, (mT) 1.961-OS 1.96E08 2.89E-06 2.9-06 2.89E-06 2.89FW

C2H403, (MT

C204-2, ( M

C.+2, (MT) 4.42E.06 4.42E.06 6.4911-02 6.492-02 6.49-Lf 6.49E02

CadnXiit, (MT) 6.27E2- 6.271-02,

Cd+2, (MT) 5.50E.05 5.50E.05 8.11243 .12E-03 8.11E-03 8.11E-M

C-+3, (MT) 6.63E-07 6.63E-07 9.20E-03 9.20E-03 9.2011-03 9.20E-03

C1-, (NMT) 3.70-02 3.70E-02 1.21E+00 1.211+00 1.21E+00

C12, (MT)

Co, (NMT) 2.20E-09 2.20E-09

C02, (MT)

C03-2, (MT) 8.86E-02 8.8611-02 1.31E+01 1.31B+01 1.31E+01 1.31E+01

Cr(OH)4-, (NIT) 3.13E-03 3.13-03 4.62E-01 4.62E-01 4.62E-01 4.621-01

Cr+3, (NMT) 1.15-02 1.151-02

C+, (MN) 2.41E-05 2.41 05 3.18E-03 3.18303 3.18&03 3.18H-03

CU+2. (MT) 4.67E-06 4.67E06 6.88E-04 6.881-04 6.899-04 6.881-04

DTPA-3, (MT)

F-. (MT) 3.44E-02 3.44E-02 4.34E+00 4.34E+00 4.34E+00 4.34E+00

F2. (MI)

Fe+3, (MT) 3.86E-06 3.86E-06 5.5-02 5.5&02 5.58202 5.58E-02

PcCN6-3. (MT) 3.772,= 3.77-02

FESA, (NMT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

M".

H+, (wC) 4,09E01 4.09-01 544E+00 5.54E+00 5.4+00 5.4E+00 4. 48+00

H2, (n) 1.24L-03 1.24E-03

H20, (mr) 1.44E+04 1.44E+04 1.818+05 2.06E+05 2.06 +05 2.06E+05 4.32E-01 2.06E+05 4.49E+03

202, (AU) 3.47E+00 3.47E+00 4.69E+01 4.69E+01 4.69E+01 4.69E+01 4.69E+01

HCOC-, (I')
1 -

Hg+2, (M) 2."2.05 2.08-05 3.69E-3 9 3.69.-03 3.693 3.69-03

H2, (NW) 1.76E-04 1.76E-04

1-, (Mr) 1.44B-02 1.448-02 2.12E+00 2.12E+00 2.12E+00 2.12E+00

U2, (NMr)-

K+, (M) 1.86-O3 1.868-03 8.51B-04 3.51E-04 M.51E-04 8.51E-04

L4+3, (WC) 6.12-M 6. 2.-08 9.51E-04 3.51E-04 .51E-04 8.51E-04

Li+, (Mr) 2.81E-06 2.81-06 2.24E-05 2.24E-03 2.24E-05 2.24F45

Mg+2, (MT) 2.56E-05 2.56E-O5 3.75E-03 3.75E-03 3.75-03 3.75E-03

M+4, (MT) 2.23E-06 2.23E-06

MMM2, (NT) 2.53E-03 2.53B-03 8.42E-2 8.42E-02 8.42E8-2 8.42E-02

Mo+6, (M) 1.28E-04 1.28E-04 1.89E-02 1.89E8-2 1.89E-02 1.89E-02

M04-2, (T) 2.31E-04 2.31E.04

b, (MT)

N4+, (MT) 8.12E+00 9.12E+00 2.43E+02 2.43E+02 2.43E+02 2.48B.01 2.43E+02

NH2OH, (MT)

NH3, (MT) 7.67E-04 7.67E-04

NH4+. (MT) 1.49E-06 1.49E-06

Ni+3, (M) 1.08E-06 1.08E-06 1.8E-2 1.52-0.2 1.58E-0 1.8E-02

NO, (MT)

No2. (T)

N02-, (MT) 2.79-01 2.79E-01 3.71E+01 3.71E+01 3.71E+01 3.71E+01

NO3-, (MT) 2.87E+01 2.87E+01 3.418+02 7.53E+02 7.53E+02 7.53E+02 7.53E+02

Np+4. (MT) 3.87B-09 3.87B-09 5.69E-05 5.69E-05 5.69E-05 5.69E-05

02, (KM)

OH., (MT) 4.48E+00 4.48E+00 1.80E+01 1.10E+01 1.80E+01 1.84E-01

ORGS, (MT)

ORGr, (NC)

ORGU, (M)

P205, (M)

Pb+4, (MT) 5.16E-05 5.16-05 7.62-03 7.62E-03 7.62E-03 7.62E-03

P04-3, (M) 1.24E-01 1.24F-01 1.00E+01 1.00E+01 1.00E+01 1.00E+01
POLY, (M) 2.41E.04 2.41E-04 3.18-F03 .8E4-3 3.18E-3 3.18E-03 3.18-03
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Table A-1. Material Balance for Integrated Pretreament-High-Level Waste
Vitrification Flowsheet.

TOcal M. Fow, (M) 8.34E+02 8.84E+02 2.31E+04 2.31E+04 2.31E+04 2.31E+04

C. .d Ba, (MCi) 2.00E-01 2.00E-01 7.40E+00 7.40E+00 7.40E+00 7.40E+00

Sr ".d Y, (MCi) 5.10E+00 5.10E+00 1.34+02 134+02 134E+02 1.34E+02

To, (McI) 1.SE-04 1.55E-04 5.74E43 5.74E-03 5.74E-03 5.74E-03

TRU. (MCI) 2.02E-02 2.02B-02 1.87E-01 1.37E-0 1.7E-01 1.7H-01

Total MCI 5.32E+00 5.32B+00 1.41E+02 1.41E+02 1.412+02 1.41E+02

Ag+, (ME) 3.63E-02 3.63E-02 1.34E+00 1.34E+00 1.34E+00 1.34E+00

Ag2O, (WT) 2.98E-02 2.98E-02

AI+3, (M) 6.03E+01 6.03E+01 2.31E+03 2.31E+03 2.31E+03 2.31E+03

Afl23, (M) 3.30E+00 3.30E+00

Am+3, (MT) 3.24E-03 3.24E-03 2.70E-02 2.70E-02 2.702-02 2.70E2-

Am203, (M)

APM-, (M) 7.192-OS 7.19E-05

As+5, (MT) 1.3E02 131E-02 4.85E-01 4.85E-01 4.85E-01 4.35E-01

A4O5, (ME) 3.16E2- 3.16E42

B+3, (MT) 2.62E-02 2.62-02 9.691-01 9.69E-01 9.69"01 9.692-01

B203, (ME) 1.08E-03 1.08E-03

Ba+2, (Mr) 8.14E-02 8.14E-02 3.01E+00 3.01E+00 3.01E+00 3.01E+00

BaO, (AT) - 1.97E-04 1.97E-04

Bo+2, (MT) 2.01E-04 2.01E-04 7.42E-03 7.42E-03 7.42E-03 7.42E-03

BoO, (Ml) 4.04E-03 4.04E-03

Bi+3, (M) 5.16E+00 5.16E+00 1.91E+02 1.91E+02 1.91E+02 1.91E+02

B1203, (ME) 6.52E-02 6.52E-02

Carbo14, (MT) 1.19E-05 1.19E-05 4.41E-04 4.41E-04 4.41E-04 4.41E-04

Ca+2, (ME) 2.022+01 2.02E+01 1.30E+02 1.30E+02 1.30E+02 1.30E+02

Coarita, (ME) 7.08E+01 7.08E+01 2.63E+03 2.63E+03 2.63E+03 2.63E+03

C.O, (MT) 4.66E2- 4.66E-02

Cd+2, (MT) 2.09E-01 2.09E-01 7.73B+00 7.73E+00 7.73E+00 7.73E+00

CdO, (ME) 2.54E-03 2.54E-03

Co+3, (ME) 8.70E+00 8.70E+00 2.29E+02 2.29E+02 2.29E+02 2.29E+02

Ce2O3. (ME) 6.17E-02 6.17E-02

Cl-, (MT) 9.20E-02 9.202-2 3.40E+00 3.40E+00 3.40E+00 3.40E+00

C03-2. (MT) 5.92E+00 5.92E+00 2.19E+02 2.19E+02 2.19E+02 2.19E+02

Cr+3, (MT) 3.49E+00 3.49E+00 1.29E+02 1.29E+02 1.29E+02 1.29E+02

Cr203, (MT) 1.87E-02 1.87E-02

CA+, (ME) 2.44E-03 2.44E-03 9.02E-02 9.02E2. 9.02E-02 9.02E-02

Cg2o, (PMT)

Cu+2, (ME) 1.97E-02 1.972-02 7.201 7.272-02 7.27-01 7.272-1

Cuo. (MT) 1.88E02 1.8E-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

n -gu

FL, (Wf) 1.57E+00 1.572+00 5.22+01 5.=2E+01 5.UE+01 5.82E+01

N+3, (Wf) 3.47E+01 3.47B+01 7.44E+02 7.44E+02 7.44E+02 7.44E+02

F2O3. (M) .13E- 9.13.01

H20, (I') 2.182-02 2.18E-02

H1+2, (WC) 2.37E-04 2.37E-04 8.77E-03 3.77F-03 8.77E-03 8.77E-03
I., (MI) 5.32E-01 5.32241 1.97E+01 1.97E+01 1.97E+01 1.97E+01

K+, (M) 5.54-01 5.54E-01 2.05E+01 2.05E+01 2.05E+01 2.05E+01

X20, (Nf) 2.19E-04 2.19E-04

LA+3, (WC) 7.342-01 7.84E-01 2.05E+01 2.05E+01 2.05E+01 2.05E+01

1203, (1,) 5.52E-03 5.52E-03 -

Li+, (Mr) 6.48E-04 6.48E-04 2.39E-02 2.39E-02 2.392-02 2.39E-02

LU20, (,M) 5.61E-07 5.61E-07

4+2, (MI) 2.90E-01 2.90E-01 1.07B+01 1.07E+01 1.07E+01 1.07E+01

M40, (Mr) 440-03 4.40E-03

MO2, (MT) 5.51E+00 5.51B+00 2.04E+02 2.04E+02 2.04E+02 2.04E+02

Mo+6, (NMT) 2.11E-02 2.11E-02 7.81E-01 7312-01 7.81B-01 7.81E-01

MoO3, (Mr) 1.92E-03 1.92E-03

N&+, (T) 8.31E+01 8.31E+01 3.13E+03 3.13E+03 3.13E+03 3.13E+03

N&20, (MT) 2.432-01 2.43P-01

Ni(OH)3, (MT) 3.32E-01 3.32E-01

Ni+3, (M) 4.22E+00 422E+00 6.40E+00 6.40E+00 6.40E+00 6.40E+00

Ni2PECN6, (MT) 1.27E+01 1.27E+01 4.87E+02 4.87E+02 4.87E+02 4.87E+02

Ni203, (MT) 5.88E-02 5.88B-02
NiO. (MT)

N02-, (MT) 1.94E+00 1.942+00 7.19E+01 7.19E+01 7.19E+01 7.19E+01

N03-, (NM) 2.72E+01 2.72E+01 1.012+03 1.01E+03 1.01H+03 1.01E+03

Np+ 4, (MT) 1.80E-02 1.80E-02 1.28E-01 1.28E-01 128E-01 1.28E-01

NpO2. (MT) 1.46E-06 1.46B-06

OH-, (Nr) 3.15E+02 3.15E+02 6.63E+03 6.63E+03 6.63E+03 6.63E+03

P205. (NIT) 825E-01 8.25-Cl

P2o5:24W, (MT) 1.37-02 1.37E-02 5.082-01 5.042-01 5.084-01 5.08E-01
Pb+4, (MT) 8.65E-02 8.65E-02 3.20E+00 3.20E+00 3.20E+00 3.20E+00

PbO2. (MT) 9.83E-02 9.83E-02

P04-3. (NT) 6.08E+01 6.08E+01 2.33E+03 2.33E+03 2.33E+03 2.33E+03

POLY. (MT) 1.68E+00 1.68E+00

PU+4. (MT) 3.99E-02 3.99E-02 4.16E-01 4.16".01 4.16E-01 4.162-01

PO2. (MT) 1.fE-06 1.22E-06
Si+4, (WT) 2.08E+00 2.08E+00 7.70E+01 7.70E+01 7.10E+01 7.702+01

SiO2. (WT) 4.02E-02 4.02E-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

So3, 1),M
S04-2, (hr) 1.00E+00 1.OOE+00 37E+01 3.7+01 3.37+01 3.7E+01

Sr+2, (0) 1.35E+00 1.35E+00 3.55E+01 3.5E+01 3.55E+01 3.55E+01

SCO, (M) 9.90-07 9.90B-07

Tc207. (Aw) 3.16E-06 3.16E-06

TcO4-, (hM) 1.50B-02 1.50E-02 5.53E-01 5.53E-01 5.53E-01 5.53E-01

TiO2, (M) 7.10-06 7.10E-06

To Om Ca.boo, (MY) 3.05E+00 3.05E+00 1.13E+02 1.13E+02 1.13E+02 1.13E+02

U306, (WT) 2.41E-04 2.41E-04

U02+2, (A) 1.27E+02 1.27E+02 1.54E+03 1.54E+03 1.54E+03 1.34E+03

U03, (&M)

V+5, (MT) 4.95E-03 4.95E-03 1.93E-01 1.93E-01 1.83E-01 1.83E-01

V205, (NM) 7.25E-03 7.25E-03

woz, (MT)

W03, (hT) 1.53E-02 1.53E-02

Za+2. (NC) 2.49E-02 2.49E-02 9.219-01 9.21E-01 9.21-01

Z&O, (MT) 7.12E-03 7.12E-03

Zr+4, (NT) 7.30E+00 7.30E+00 2.70E+02 2.70E+02 2.70E+02 2.70E+02

ZrO2. (Nr) 1.57E-01 1.57E-01

ZrO2:2H2O, (NM) 1.08E+01 1.08E+01 3.98E+02 3.98E+02 3.982+02 3.98E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Vol, TOWal Ltn 4.49E+06 1.66E+05 1.6E+05 9.49E+09 2.50E+09 1.19E+09 1.19E+09 1.19E+09 1.19E+09

sp8dfcGrvky 1.00E+00 1.003+00 1.00E+00 1.005+00 1.00E+00 1.40E+00 1.40E+00 1.40E+00 1.40E+00

Toal Mu. Plow, (.1) 4.49E+03 1.66E+02 1.66E+02 9.49E+05 25E+06 1.66E+06 1.66E+06 1.66E+06 1.66E+06

Ca s Da, (MCi) 7.62E+01 7.62E+01 7.62E+01 2.97E-01

Sr and Y, (MCi) 1.5&-02 1.5E-02 15.02 1.50302

'e. (i) 2.61-02 2.61E-02 2.61E-02 2.615-02

TRU, (MC.) 1.53E-04 1.53.-04 1.53B04 1.53E-04

Total MCi 7.63E+01 7.63E+01 7.63E+01 3.39E.01

A+, (NM 3.2901 3.29E-01 3.29-01 3.29E-01

AI(OH)4-, (w) 4.M3E+03 4.93E+03 4.93E+03 4.33E+03

A1+3, T 6.35E+03 6.35E+03 6.35E+03 6.35E+03

Am+3, (NM 2.53E-05 2.53E-05 2.53E-05 2.53E-05

As+5, (M) 7.70E-01 7.70E-01 7.70E-01 7.70E-01

B+3, (MT) 5.0B41 5.20-Cl 5.20E.01 5.20-01

Ba+2, (NT) 7.93B-01 7.93E-01 7.93E-01 7.93E-01

Bo+2, (NM) 3.19-02 8.19E-02 3.19B.02 3.195-02

Bi+3, (NM) 6.77E+01 6.77E+01 6.77E+01 6.77E+01

Carbon4, (M) 7.43E-04 7.43E-04 7.43E-04 7.43E-04

C2H403, (MT)

C204-2, (MT)

Ca+2, (M) 1.68E-01 1.68E-01 1.68F-01 1.68E-01

Canriniw, (W) 2.38E+03 2.38E+03 2.38E+03 2.38E+03

Cd+2, (MI) 2.09E+00 2.09E+00 2.09E+00 2.09E+00

Ce+3, (Nff) 2.52-02 2.522.02 2.52E-02 2.5E-02

C1-, (NT) 1.41E+03 1.41E+03 1.41E+03 1.415+03

Cm, (mT)

Co, (Nm) 1.90E+02

CO2, (NI) 1.61E+00

C03-2. (MT) 3.76E+03 3.76E+03 3.76F+03 3.76E+03

Cr(OH)4-, (MT) 1.19E+02 1.19E+02 1.19E+02 1.19E+02

Cr+3, (MT) 4.38E+02 4.38E+02 4.38E+02 4.3E+02

CS+, (MI) 9.29F-I 9.29E01 9.9B01 3.62E-03

Cu+2, (Mw) 1-78541 1.73E01 1.78541 1.78E-01

DTPA-3. (NT)

F-. (NmT) 131E+03 1.31E+03 131E+03 131E+03

P2,MT)
F.+3, (MT) 1.47E-01 1.47E-01 1.47B.01 1.47E.01

FcCN6-3, (MT) 1.43E+03 1.43E+03 1.43E+03 1.435+03

FESA. (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrfication Flowsheet.

H+, (un 6.70E-03 6.70E-M 6.70E-0 6.70E-03

in, (M) 2.30E+02

H20, (MT) 4.49E+03 1.66E+02 1.66E+02 2.50E+06 9.0E+05 9."0E+05 9.0E+05 9.0E+05

H=2, (I'm 2.63E+02 2.63E+02 2.63E+02 2.63E+02

HCO&., (hm

Hg+2,MW 9.49B-01 9.49B-01 9.492-01 9.49B-01

H92, (IM) 6.68E+00 6.68E+00 6.68E+00 6.68+00

I.., (vm 5.46E+M2 5.46E+02 5.46E+02 5.46E+02

12, (wr

K+, (MT) 7.07E+01 7.07E+01 7.07E+01 7.07E+01

Lm+3, (MT) 2.32B.03 2.32E-03 2.32&M3 2.32E-03

L~i+, (MT) 1.07E,01 1.07E-01 1.07E-01 1.07F-01

Mg+2, (M) 9.72E-01 9.72E-01 9.722-01 9.72E-01

~n+4, (Mr) 8.46F,02 2.46-02 8.46E-02 2.46E-02

MnO2, (NI) 9.60E+01 9.60E+01 9.60E+01 9.60E+01

Mo+6, (MT) 4.17E+00 4.87E+00 4.87E+00 4.17E+00

MoO4-2, (MT) W8.79+00 8.79E+00 8.79E+00 8.79E+00

N2, (T) 1.76E-02

N20, (MT) 2.00E+03

Na+. (NMT) 3.11E+05 3.11E+05 3.11E+05 3.11E+05

NH2OH, (IT)

NH3. (MT) 2.92E+01 2.92E+01 2.92E+01 2.92+01

NH4+, (NIT) 5.68E-02 5.682-0 5.68202 5.68E-02

Ni+3, (M) 4.08E-02 4.08202 4.062-02 4.08E202

NO, (M)

N02, (MT) 1.532+00

N02-, (WI) 1.06E+04 1.06E+04 1.06E+04 1.06E+04

N03-. (MT) 1.35E+05 1.35E+05 1.35E+05 1.35E+05

Np+4, (NMT) 1.47E.04 1.47204 1.47-04 1.47E-04

02, (NT) 1.09E+02

OH-, (Nm 1.72E+05 1.72E+05 1.72E+05 1.72E+05

ORGS, (MT)

ORG, (NIT) 9.49E+05

ORGU, (MT)

P205, (MT)

Pb+4, (MI) 1.9E+00 1.96E+00 1.9E+00 1.9E+00

P04-3, (WI) 4.72E+03 4.72E+03 4.72E+03 4.72E+03

POLY, (I) 2.46E-01 2.46-01 2.46-01 2.46201

A-38



95 I3385 .U C-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-3; (M) 
1.6E+00 1.86E+00 1.86E+00 1.86E+00

Pu+4, M 2.89E-04 2.89E-04 2.89E-04 2.89E44

Si+4, O(MI) 5.70E+00 5.70E+00 5.70E+00 5.70E+00

S02, ( M)
S03, (.M

S04-2, (MT) 2.90E+04 2.30E+04 2.80E+04 2.80E+04

Sr+2, (MT) 
3.99E-03 3.99E-03 3.99E-03 3.99E-03

Sugar, (MT)

TC04-, OVI) 2.52E+00 2.52E+00 2-5n8+00 2.52E+00

Ti+4, (M 1.29E-04 1.29E-04 1.29E-04 1.29E-04

Tot Org Cubo=, (MT) 1.42E+01 1.42E+01 1.428+01 1.42E+01

UO2+2, (MT) 8.63E-01 8.63F-01 9.63E-01 8.63E.01

V+5, (wT) 6.21E-02 6.21E-02 6.218-02 6.212-0)

W+6, WMI) 7.47E-01 7.47E-01 7.47E-01 7.47E.01

Zn+2, W) 3.59E+00 3.59B+00 3.59E+00 3.59E+00

Zr+4, (MT) 7.72E-01 7 01 7.72 -01 7.72B.01

ZrO2:2H20, M 2.15E+01 2.15E+01 2.15E+01 2.15E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

Tol Mms now, (fm) 1.68E+00 1.82+00 6.32-01 6.63E-01 6.63E-01 6.62E-04

Cs wd &, (0) 1.40E-04 1.02-04 1.30E-04

Sr .SW Y, (MO) 3E3-03 3.3E-03 3.3E43 3.3E-06

TC, (MO) 1-16-07 1.16B-07 1.16B-07

TRU, (MCI) InE-5 1.2E-05 1.52-05

ToWs! MCi 3.99E-03 399E-03 3.99E-03 3.3E-06

At+, (Ml) 2.72E-05 2.2-05 2.72E-05 2.72E-0

A920. (MT) 2.232-S 2.232-O 2f2-0

AI+3, (Ml) 4-2E-02 4.52P2- 4.2E-02 4.52E-05

Al, (hM 2.48E-03 2.48A-03 2.48E-03 2.48E.06

Am+3, (MI) 2.432-06 2.43E-06 2.43E-06

Am2O, (&M)

APM-, (MI)

A&+S, (MT) 9.5E-06 9.45-06 9.5E-06

A02O5. (Mn) 2.37-05 2.37E-05 2.7M-05

B+3, (NW) 1.97E-05 1.97E-05 1.97V-5 1.97E-0

B23, (M) .12P,07 9.1E-07 S.12E-07

B4+2, (fM) 6.11E-05 6.11B-5 6.11E-05 6.11H46

Bao, (M) 1.48P07 1.48PB07 1.48E-07

Bo+2, (M) 1.51-07 1.51-07 1.51-07

BoO, (WT) 3.03E-06 3.03E-06 3.03E-06

Bi+3, (NM) 3.MB-O3 3.88-03 3ME-03 3.88E-06

BiUO, (MT) 4.89E-05 4.89E-05 4.99-5

Cb=14, (M) -E.96-09 8.96E-09 8.96E-09

Ca+2, (MT) 1.51&2M 1.51-02 1.51E02 1.51E-05

Caerinite, (M) 5.2F-02 5.32E2- 5.32P2- 5.32.05

C&O, (MY) 3.50E-05 3.5OE5 3.50E-05 3.GB-O

Cd+2, (M) 1.57E.04 1.57E-04 1.72-04 1.57B07

CdO, (M) 1.91E-06 1.91E-06 1.91F.06

Cc+3, (MT) 6.53E-03 6.53E-03 6.53-03 6.53E06

Cc-2l, (MI) 4.63-0S 4.63-5 4.63E-45

C-, (MT) 6.91E-05 6.91FA5 6.91E-05 6.912-U

C0-2, (MT) 4.442-3 4.44E-3 4.44-03 4.442A6

Cr+3. (MT) 2.6223 2.62-3 2.62-03 2.62-06

Cr203, (M) 1.40E.05 1.40E-05 1.402-O5

CO+, (IM) 1.3E-06 13E-06 1.3-06

C20, (MT)

Cu+2, (WT) 1.48E-05 1.48A-5 1.48E-05 148E-0

CeO, (wT) 1.41-05 1.41E-05 1.41B-05
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-A, (WT) 1.90E+00 1.92E+01 4.S12-02 1.92E+01 1.73E+01 2.48E+00 6.192-01 1.66E+00 1.86E+00

PU+4, (Wi) 2.97B-04 3.00G-03 7.02-06 2.99E-03 2.70E-03 3.36-04 9.65B.5 2.89204 2.99E-04

Si+4, (MI) 5.85E+00 5.90E+01 1.48-01 5.89E+01 5.32E+01 7.60E+00 1.90E+00 5.70E+00 5.70E+00

S02 (M )

SO3, (MI)

S04-2, (MT) 2.88E+04 2.90E+05 7.26B+02 2.90E+05 2.622+05 3.74E+04 9.35E+03 2.80E+04 2.80E+04

Sr+2, (MT) 4.09E-03 4.13E2- 1.03E-04 4.12E-02 3.72E-02 5.32E-03 1.33E-03 3.99E-03 3.99B-03

Sugar, (WT)

TcO4., (WT) 2.59E+00 2.61E+01 6.53E-02 2.61E+01 2.35E+01 3.36E+00 1.41E.01 2.52+00 2.522+00

Ti+4, (M) 1.32E-04 1.33E-03 3.33E-06 1.33E-03 1.20-E3 1.72E-04 4.292-05 1.29E.04 1.29E-04

Tot Org Carbon,(MT) 1.45E+01 1.47E+02 3.67E-01 1.46E+02 1.322+02 1.99E+01 4.72E+00 1.42E+01 1.42E+01

UO2+2, (M) 8.852-01 8.94E+00 2.232.02 8.91E+00 3.05E+00 1.15B+00 2.88-01 3.63E01 3.63E-01

V+5, (MI') 6.38-02 6.44E01 1.61E-03 6.42E01 5.80E-01 8.29E-02 2.072-C2 61E-02 6.21E-02

W (M ) 7.67F-01 7.74E+00 1.94E-02 7.72E+00 6.97E+00 9.96-01 2.49E-01 7.47F-01 7.47E-01

ZA+2, (MI) 3.68E+00 3.72B+01 9.30E-2 3.71E+01 3.35E+01 4.79E+00 1.20E+00 3.59E+00 3.59E+00
Zr+4, (MT) 7.92E-01 7.99E+00 2.002-0 7.97E+00 7.20E+00 1.03E+00 2.57E.01 7.72*01 7.72E-01

ZrCO22H20, (M) 2.21E+01 2.23E+02 5.57-01 2.22E+02 2.01E+02 2.87B+01 7.17E+00 2.152+0! 2.152+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

f, (Mfl 1.32-03 1.18E-03 1.11E-03 1.3E-06

fe+3. (Mr) 2.60E-02 2.60E-02 2.60E-02 2.60E-05

Re23, (M) 6.106-04 6.10E-04 6.10B.04 6.10E-07

H2o, (AM 1.64E-0 1.64E-0 1.642.05 1.642-08

Hg+2, (Mr) 1.79E-07 1.73E-07 1.78-07

I, (MT) 4.00E-04 4.00-04 4.00-04 4.00E-07

K+, (MT) 4.16E-04 4.16E-04 4.16E-04 4.16e-07

120, (MI) 1.65WA7 1.65E-07 1.65E-07

La+3, (MI) 5.8E-04 5.13E-04 5.88E-04 5.88E-07

Ua209, (MT) 4.14E-06 4.14-06 4.14E-06

Li+, (NM) 4.86P-a7 4.96E-07 4.86EW7

LU20, (MI) I

Mg+2, (NM) 2.18E-04 2.18E-04 2.18A-04 2.18E-07

MO. (MT) 3.31E-06 3.31B-06 3.31E-06

Mft2, (MY) 4.14P-3 4.14E-03 4.14-OS 4.14E-06

Mo+6, (MT) 1.9-05 1.9E-05 1.59E-05

Mom, (MI) 1.44E-06 1.44E-06 1.44B-06

Na+, (MY) 6.24E-02 6.24E-02 6.242a 6.24B-05

N&20, (MT) 1.32E-04 1.2A-04 1.32E-04 1.82E-07

Ni(OH)3, (NM) 2.49E-04 2.49E-04 2.49E-04 2.49B-07

Ni+3, (MT) 3.17E-03 3.17-03 3.17-03 3.172-06

Ni2FECN6, (MT) 9.6-03 9.6B-03 9.6E-03 9.%E-06

N2O3, (MT) 4.42-05 4.42-05 4.42E-05 4426-08

NiO, (Mr)

N0-, (MT) 1.46-03 1.46-03 1.46E-03 1.46E.06

N03-, (MT) 2.04E-02 2.04E2- 2.042-02 2.04-05

Np+4, (M) 1.35E-05 1.35-05 1.352-05

NpO2. (WT)

OH-. (MT) 2.36E-01 2.36-01 2.36-01 2.36B-04

P205, (MT) 6.19-04 6.19E-04 6.19E-04 6.19E-07

P205:24W, (MT) 1.03B-05 1.03&,05 1.03505

Pb+4. (MT) 6.49E-05 6.49E-05 6.49E-05 6.496-08

PbO2, (MT) 7.38E-05 7.38-05 7.332-05 7.382E08

P04-3, (MT) 4.57E-02 4.57-02 4.57E-02 4.57E45

POLY, (MT) 1.68E+00 1.68E+00

Pu+4, (M'r) 3.00-05 3.00F-05 3.00E-05

PuO2, (MT)

Si+4. (NT) 1.36-03 1.566.3 1.56-03 1.562-06

SiO2, (PAT) 3.02P-05 3.02E-05 3.02-05 3.02-08

A-41



S -II ilIll

0'III W-40il i

,-.4II (44E -I I

.5 % _ii - (4.E ii mm
L cit _ II (4. I IIII

d _ z: I-t. IIIvj II v ,vI-

iItIIIIIKII

C ---------------II

IIIIIIIAIII

CM4



-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Lcvel Waste
Vitrification Flowsheet.

VolumT, ta [ets 1.902+07 3.96E+07 1.29E+0 1.291+09 3.96E+07 1.991+07 1.99E+07 1.9E+07 1.99E+07 1.98E+07

Specifi Gvity 1.06+00 1.00E+00 1.03E+00 1.031+00 1.00E+00 1.00E+00 1.06E+00 1.06E+00 1.00E+00 1.060+00

Total Mass Flow, (MT) 2.09E+04 3.96E+04 1.33E+05 1.33E+05 3.96E+04 1.99E+04 2.09E+04 2.09E+04 1.902+04 2.09E+04

Cs and Ba, (MCi) 7.711-04 7.48E+01 1.16E+00

Sr mad Y. (MCI)

TC, (MCI)

TRU, (MCi)

Total MCI 7.71E-04 7.48E+01 1.16E+00

Ag+. (Mr)

A(OH)4-, (MI)

AI+3, (WC)

Am+3, (m)

A.+5. (MT)

B+3, (MI)

Ba+2, (MT)

Bc+2, (MI)

Bi+3, (MT)

Carbool4, (MT)

CH403, (M)

C204-2, (MT)
Cr+2, (NT)

CaDerinitc, (MI)

Cd+2, (MT)

Ce+3, (MT)

C-, (MIT)

Cn, (Ml)

CO, (MT)

C03-2, (MI)

Cr(OH)4-, (MIT)

Cr+3, (MT)

Ct+. (IT) 9.39E.06 9.111-01 1.41-02
Cu+2, (MT)

DTPA-3, (M4T)

F-. (MT)

F2, (MT)

Fc+3, (NIT)

FNCNd-3, (MT)

FPSA, (NMT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (M) 1.29E+03 1.29E+02 6.70-

H2, (MI)

H20, Q.M) 1.94E+04 3.%E+04 1.2=E+05 1.2E+05 3.94E+04 1.9&E+04 1.94E+04 1.94E+04 1.99E+04 1.94E+04

H2+2, (M)
HCOO, (M) 5.74E+03 5.74E+03
HS, (MT)

H+2, (M)

Hg2, (MI)

+, (M)

?2, (M )

K+, (Wr)

LA+3, (M)

Li+, (MI)

M+2, (MT)

Mo+4, (NM)

MnZ. (N)

MO+6, (r)

M.4-2, ()

NM, (I I)

N20, (M)

No+, (NM) 8.89B+02 1.58E+00 - .91E+M2 9.91E+02 9.90E+02

NH20H, (WT

NH3, ()M

NH4+. (NMT)

Ni+3. (MT)

NO, (ar)

NO2, (MT)

N0-, (M)

N03-, (MT)

Np+4, (MT)

02,(M)

OH-, (MT) 6.8E+02 1.17E+oo 6.59E+02 6.S9E+02 6.59E+02

OROS, (M)

ORGT, (MIT)

ORGU, (M)

P205, (MT)

Pb+4, (MT)

P04-3, (MT)

POLY, (MY)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-.3, (MT)

Pu+4, (MT)

Si+4, (MT)

SM, (KM

S03, (.%)

S04-2, (MT)

Sr+2, (mT)

Sugar, (mr)
Tc04-, (MT)

Ti+4, (PAT)

Tot Org Carbon, (MT)

UO2+2, (Mr)

V+S, (mT)

W+6, (MTr)

Zn+2, (MI)

Zr+4, (MT)

ZrO:2H20, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TOWa MASS nlow, (~m

Ca and B6, 04a)

St and Y, (MCi)

Te, (M/o)

TRU, (MCi)

Total MCi

At+, (M)

A920, (M)

A1+3, (WT)

AflQ3, (T)

Am+3, (Mr)

Am2Oi, (MT)

APM-, (M)

Am+5, (WT)

A12OS, (MT)

B+3, (M)

B203, (MT)

Ba+2, (MY)

aO, (MY)

B.+2. (MT)

Boo, (wl)

Bi+3, (MT)

BUO3, (MT)

CarbonI4, (M)

CR+2, (WT

Cascrinite, (MT)

co, (m

Cd+2, (MT)

CdO, (MT)

Ce+3, (MT)

C<203, (Mr)

C0-, (MT)

C03-2, (MT)

Cr+3, (MY)

Cr2O3, (WI)

C.+, (M)

Ca2o, m

Cu+2, (MT)

CUO, (MY)
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

N, g
F-, (KT)

F+3, (M)

Fc=0, (WT

H2o, (f.)

Hg+2, (MT)

K+, (Mn)

X20, (MN)

L&+3, (MT)

1A203, (ME)

Li+, (MT)

Li2O, (ME)

M+2, (Kr)

MgO, (MI)

Mn2, (MI)

Mo+6, (MT)

MoO3, (MT)

Na+, (MT)

N20, (MI)

Ni(OH)3, (MT)

Ni+3, (MT)

Ni2FECN6, (M)

Ni2O3, (M)

NiO, (MT)

N2-. (M)

NO-, (MT)

Np+4. (MT)

NpO2. (MT)

OH-, (MT)

P205, (MI)

P205:24W, (MT)

Pb+4, (MT)

PbO2. (KU)

P04-3. (MT)

POLY, (MI)

Pu+4, (MT)

PUO2, (MT)

si+4, (M)

SiO2, (M)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

VOWOIC TeTeagin 1.29B+06 2.19E-42 1.19E+09 2.34+09 2.54E+09 4.70E+06 1.240+0712.9OE+09 9.27+Og 1.06E+09

SpeCifi Grvity I.ME+00 1.00E+00 1.4OE+00 1.14E+00 *1.14E+90 L.0E+00 1.14E+00 1.12E+00 1.OOE+00 1.00E+00

ToWa Mws Fkow, (NM 1.33E+05 2.19E-05 1.66E+06 2.90E+06 2.90E+06 4.71E+05 I.4IE+04 3.26E+06 9.26E+ii 1.06E+06

C. ad Ba, (Ma) 7.48E+01 2.97E-01 8.12E+00 L.12E+0O 3.94E-2 8.06E+00 3.94E-02

Sr Ad Y. (mC) 1.0E-02 9.37E-2 9.37E-02 4.54-04 9.33E42 4.41E-04

Tc, (MCi) 2.61E-02 1.06E-04 1.06E-04 5.14E-07 1.06E-04 5.14E.07

TRU, (MCi) 1.533-04 1.65E-04 1.65B-04 7.99B-07 1.64E-04 7.99-07

Total MCi 7.48E+01 3.393-01 8.22E+00 t.2E+00 3.98-E2 8.18E+00 3.98E-02

Ag+, (MY) 3.29B1 2.16E-03 2.16E-03 1.05-05 2.13E-03 1.05-05

AM(OH)4-, (W) 4.83E+03 1.99E+01 1.89E+01 9.16E-02 1.88E+01 9.16E32

AI+3, (MT) 6.35E+03 6.38E+03 638E+03 3.09E+01 6.35E+03 3.09E+01

Am+3, (MT) 2.53E-05 2.90E-05 2.90E-05 1.41E-07 2.9E-05 1.41E47

A,+5, (M) 7.703-01 3.33E-03 3.33B.03 1.613-05 3.313-03 1.61E05

B+3, (MT) 5.20-1 2.66E.03 2.66E-03 1.29B45 2.65E-03 1.29E-05

Ba+2, (MT) 7.93E-01 5.06E-03 5.06E-03 2.45E-05 5.04E-03 2.45E.05

Be+2, (WT) 8.193-02 3.25E-04 3.25E-04 1.58E-06 3.24E-04 1.588-06

Bi+3, (MT) 6.77E+01 3.89B-01 3.93-01 1.89-03 3.87B-01 1.893-03

Carbon14, (M) 7.43E-04 3.20E06 3.20-06 1.55E-06 3.18E-06 1.553-6

C2H403, (M)

C204-2, (MT

Ca+2, (1M 1.688-01 1.60E-01 1.60E-01 7.77E-04 1.60E-01 7.77E-04

Cancrinite, (N) 2.38E+03 2.39+03 2.39E+03 1.16E+01 2.38E+03 1.16E+01

Cd+2, (MT) 2.09E+00 1.32E-02 1.32E-02 6.40-05 1.31E-02 6.40E-05

Ce+3, (MT) 2.52E-02 1.61E.01 1.61E-01 7.78E-04 1.60-01 7.78-04

CI-, (MT) 1.41E+03 1.10E+03 1.10E+03 5.34E+00 1.10E+03 5.34E+00

C2, (MT)

CO. (MY) 8.39-05 8.39E.05 4.07E07 8.35-05 4.07E-07

CQ2, (MT) 9.67M-04 9.67-04 4.69-06 9.62E-04 4.69E-06

C03-2, (MT) 3.76E+03 1.32E+01 1.32E+01 638E-02 1.31E+01 6.38E402

CrOH)4-, (MT) 1.19E+02 4.65P-01 4.65E.01 2.25E-03 4.63E-01 2.25-03

Cr+3, (MT) 4.38E+02 4.40E+02 4.40E+02 2.13E+00 4.38E+02 2.13E+00

Ca+, (MT) 9.11H-01 3.62E-03 9.90-02 9.90P-02 4.80-04 9.5E02 4.A0E04

C,+2, (MT) 1.78E-01 1.17E-03 1.17E.03 5.66E.06 1.16E03 5.66B06

DTPA-3, (MT)

P-., (M) 1.31E+03 1.94E+02 1.94E+02 9.42E-01 1.93E+02 9.423-01

P2, (MY)

PF+3, (MT) 1.47-01 3.573-01 3.57E-01 1.733-03 3.35E41 1.73E-03

PFCN6-3, (fT) 1.43R+03 1.44E+03 1.44E+03 6.98E+00 1.435+03 6.98E1+00

ESA, (M)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, *MT) 1.29E+02 6.45E+01 6.45E+01 1.44E+01 3.13E-01 7.50E+01 2.=3E+01 3.22E+01

(mw) 1.24E-03 1. 6.006 1.MEw 6.00E-06

H20, (I) 1.2SE+05 2.19E-05 9.0E+05 2.40E+06 2.40E+06 4.10E+05 1.182E+04 2.77E+06 9.26E+05 1.06E+06

mm, (Mr) 2.63E+02 1.73E+02 1.73E+02 1.21E+02 8.37-01 2.63E+02 2.392+02 2.71E+02

HCOO, (M) 5.74E+03

Hg, (-M)

Hg+2, (M) 9.49E-01 3.72E-03 3.72E-03 1.0E-05 3.702-03 1.80E-05

Hg2, (M) 6.68E+00 6.71E+00 6.71E+00 3.25E-02 6.68E+00 3.25E-02

I-, (MN) 5.46E+02 2.15E+00 2.15E+00 1.4E-02 2.14E+00 1.04E-02

12,(Mr)

K+, (M) 7.07E+01 7.09E+01 7.09E+01 3.43E-01 7.05E+01 3.43E-01

L&+3, (M1) 2.32E-03 1.44E-02 1.44E-02 6.9E-05 1.432-02 6.%E05

Li+, (NM) 1.07P-01 1.01E-01 1.01E-01 4.91E-04 1.01E-01 4.91&-04

g+2, (MI) 9.72B-01 LOSE-02 1.08-02 5.22E-05 1.07E-02 5.22E-05

Mn+4, (Ml) 8.46E-02 8.502-02 3.502-02 4.12B-04 9.46E-02 4.12E.04

Mn.2, (MI) 9.60F+01 7.48E+01 7.48E+01 3.63E-01 7.44E+01 3.63E-01

Mo+6, (Mr) 4.87E+00 1.9E-02 1.96-02 9.48E-05 1.95E-02 9.482-05

MoO4-2. (M9) 1.79E+00 3.84E+00 2.84E+00 4.28E-2 3.79E+00 4.28E-02

?2, (ME) 9.86E-06 9.86E-06 4.78E-06 9.S1E-06 4.78E-06

N20, (MT)

No+. (Pvfl) 3.11E+05 2.47E+05 2.47E+05 1.20E+03 2.46E+05 1.20E+03

NH2OH. (ME)

NH3, (M) 2.92E+01 2.93E+01 2.93E+01 1.42F-41 2.92E+01 1.42M-1

NH4+, (MT) 5.68E-02 5.71E-02 5.71E2- 2.77B-04 5.68E-02 2.77-4

Ni+3, (MT) 4.08E-02 3.05E-02 3.05E-02 1.48E-04 3.03E-02 1.482-04

NO. (MT)

N02, (MT) 8.60E.04 3.60E-04 4.17E-06 8.56E-04 4.172-06

N02-, (MT') 1.06E+04 1.09E+03 1.09E+03 5.28E+00 L06E+03 5.28E+00

N03-, (MT) 1.35E+05 2.85E+04 2.85E+04 8.93E+02 1.38+02 2.91E+04 1.74E+03 2.10E+03

Np+4, (MT) 1.47E-04 1.13E-04 1.13E-04 5.50E.07 1.13E-04 5.50E-07

02, (M) 1.56E+03 1.56E+03 7.54E+00 1.55E+03 7.54E+00

OH-, (MT) 1.72E+05 1.72E+05 1.72E+05 8.36E+02 1.72E+05 3.36E+02

ORGS, (MT)

ORGT, (M)

ORGU, (MT)

P205, (MT)

Pb+4, (NMT) 1.%E+00 9.76E-03 9.76E03 4.73E-05 9.712-03 4.73E-05

P04-3, (NfT) 4.72E+03 2.16E+03 2.16E+03 1.05E+01 2.15E+03 1.05H+01

POLY, (MT) 2.46E-01 1.16E-02 1.16E-2 8.23E-03 5.62E-05 2.44E01 1.62-02 1.33E-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-3, (M) 16E+00 1.872+00 1.S72+00 9.04E-03 1.86E+00 9.04E-

Pu+4, (MT) 2.89B-04 2.13-04 2.8E-04 1.40-06 2.7E-04 1.40E-06

Si+4, (MI) 5.70E+00 7.25E-02 7.25E-02 3.51E-04 7.22E-02 3.51E-04

S02, (YM)

So3, ('M

S04-2, (M) 2.80E+04 2.62B+04 2.62E+04 1.27E+02 2.60E+04 1.27E+02

Sr+2, (M) 3.99E-3 2.49E-02 .2.49E-02 1.21B-04 2.48E-02 1.212-04

Suga. (T)

TcO4-, (MT) 2.52E+00 1.02B-02 1.02E-02 4.96B-05 1.02E-02 4.96-05

Ti+4, (MT) 1.29E-04 1.29E-04 1.29E-04 6.27F-07 1.29E-04 6.27E-07

Tot Org Carbon, (?,) 1.42E+01 6.34E+00 6.54E+00 3.17FA2 6.50E+00 3.17E-02

U02+2, (MI) 8.63B-01 1.39E+00 1.39E+00 6.74B-03 1.38E+00 6.74E-03

V+5, (MT) 6.21E-02 3.62E-04 3.62E-04 1.76B-06 3.60E-04 1.76E-06

W+6, (MT) 7.472A1 2.922-03 2.92E-03 1.42E-05 2.91E-03 1.42E-05

Zn+2, (MT) 3.59E+00 1.472 1.47E.02 7.10F245 1.46E-02 7.10E-05

Zr+4, (MT) 7.722-01 3.27A1 3.27A1 1.58E-03 3.25E.01 1.5-03

ZrO2:2H20, (NMT) 2.15E+01 3.41F202 3.41E-02 4.08E-04 8.37E-02 4.08H.04
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Table A-1. Material Balance for Integrated Pretr tmnent-Eigh-Level Waste
Vitrification Flowsheet.

__~~ ... ~o~ ........ ~

Total Ma. Fow, (MT) 6.62.04 1.18E+05 1.18E+05 1.18B+05 1.11E+02 1.18E+05

C0 and u, (M) 7.69E+00 7.69E+00 7.688+00 7.69-03 7.68+00

Sr ad Y, (MC) 3.83E-06 1.40E+02 1.40E+02 1.40E+02 1.40E-01 1.40E+02

To, (MCi) 5.99E-03 5.99-0 5992-0 5.99E-06 5.9903

TRU, (MO) 2.14E41 2.14-01 2.14-01 2.14-04 2.14-01

Total MCI 3.3E-06 1.48E+02 1.48E+02 1.48E+02 1.48E01 1.48E+02

Ag+, (M' 2.72-0 1.39E+00 139E+00 1.9E+00 1.39E-03 1.39E+00

A62O, (MT) 2.98E+01 2.98E+01 2.97E+01 2.98E-02 2.97E+01

A1+3, (MT) 4.52E-05 2.43E+02 2.43E+02 2.42E+02 2.43E-01 2.42E+02

A12O3, (MT) 2.40-06 3.31E+03 3.31E+03 3.30E+03 3.31E+00 3.30E+03

Am+3, (MT) 3.06E402 3.06E-02 3.06B-02 3.06E-05 3.062-02

Am2O3, (MI) 2.4E-06 2.4E-06 2.4E-06 2.54406

APM-, (M) 7.19B-02 7.19E-02 7.19E2- 7.19E-05 7.19E-02

AS+5. (MI) 5.04E.01 5.042-01 5.04E-01 5.04E-04 5.04E-01

A2O5, (M) 3.162+01 3.16E+01 3.16E+01 3.16P.02 3.16E+01

B+3, (MT) 1.97B08 1.01E+00 1.012+00 1.012+00 1.012-0 1.01E+00

B203, WMT) 1.08E+00 1.06E+00 1.0E+00 1.0E-03 1.06E+00

Ba+2, (MT) 6.11-08 3.132+00 3.132+00 3.13E+00 3.13E03 3.13E+00

Bo, (M) 1.97E-01 1.97-01 1.97E-01 1.97E.04 1.97E-01

Bc+2, (r) 7.71E-03 7.71-03 7.70E-03 7.71E-06 7.70E-03

BoO, (MT) 4.04E+00 4.04E+00 4.042+00 4.04B-03 4.04E+00

Bi+3, (MT) 3.88-06 1.98E+02 1.98E+02 1.98E+02 1.98-01 1.98E+02

BMWO3. (M) 6.52E+01 6.52E+01 6.52E+01 6.52E-02 6.522+01

Carbon14, (MT) 4.59E.04 4.59E-04 4.58-04 4.59E-07 4.582-04

Ca+2, (MT) 1.51F-05 1.52E+02 1.52E+02 1.52E+02 1.52B-01 1.52E+02

CaCrinite. (MT) 5.32E-05 2.39E+03 2.39E+03 2.39E+03 2.39E+00 2.39E+03

CEO, (MI) 3.50-08 4.66E+01 4.66E+01 4.66E+01 4.66E2 4.66E+01

Cd+2, (NIT) 1.57E-07 8.03E+00 3.03E+00 8.02E+00 8.03B-03 8.02E+00

CdO, (M) 2.54E+00 2.54E+00 2.54E+00 2.54E-03 2.4E+00

Co+3. (MT) 6.53E-06 2.418+02 2.41E+02 2.41E+02 2.41E-01 2.41E+02

Cc2O3, (M) 6.18E+01 6.18E+01 6.17E+01 6.182E02 6.17E+01

CI-, (M) 6.91E-08 3.53E+00 3.53E+00 3.53E+00 3.53E.03 3.53E+00

C03-2. (MT) 4.44E-06 2.27E+02 2.27E+02 2.27E+02 2.27B-01 2.27E+02

Cr+3, (MI) 2.62E-06 1.39E+02 1.39E+02 1.39E+02 1.39E-01 1.39E+02

Cr2O3, (MT) 1.87E+01 1.17E+01 1.38+01 1.87-02 1.87E+01

Cj+, (MT) 9.37-02 9.37-02 9.36E02 9.37E05 9.36E2-

C,20, (NIr) 7.37.06 7.37E.06 7.36.-06 7.36-06

Cu+2, (MT) 1.48-08 7.55E01 7.55E01 7.55-01 7.55E04 7.55E01

Cuo, (.M) 1.82+01 1.8E+01 1.*8E+01 12.U02 1.312+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

F-, (MI) 1.18E-06 6.b4E+01 6.04E+01 6.04E+01 6.04E-02 6.04E+01

N+3, (?.) 2.60-05 1.11E+02 1.12E+02 3.17E+02 3.182.01 8.17E+02

Pe203, (MI') 6.10E-07 8.13E+02 8.13E+02 3.13B+02 8.13E-01 8.13E+02

H20, (NmT) 1.642-08 2.18E+01 2.18E+01 2.13E+01 2.1SE-02 2.18E+01

Hg+2, (Ml) 9.11E-03 9.11E-03 9.1O3 9.iE-06 9.10E-03

1-. (bm) 4.00E-07 2.05E+01 2.05E+01 2.04E+01 2.05E-02 2.04E+01

K+, (M) 4.16E.7 2.13E+01 2.13E+01 2.12E+01 2.13B402 2.12E+01

20, (MT) 2.20241 2.20-01 2.19-01 2.20B-04 2.19E-01

L.+3, (MT 5.88-07 2.15B+01 2.15E+01 2.15E+01 2.15E2- 2.15E+01

La2O3, (NC) 5.52E+00 5.52B+00 5.52E+00 5.52E-03 5.52E+00

Li+, (MT) 2.49F2- 2.492-02 2.49E-02 2.49E05 2.492-O2

L420, (Nf) 5.61E-04 5.61B-04 5.61Fe44 5.61E-07 5.61E-04

Mg+2, (NT) 2.19E-07 1.112+01 1.11E+01 1.11E+01 1.11E-02 1.11E+01

Mgo, (NC) 4.41E+00 4.41E+00 4.40E+00 4.41E-03 4.40E+00

M1.2, (NT) 4.14E-06 2.14E+02 2.14E+02 2.14E+02 2.142-01 2.14E+02

Mo+6, (MT) 8.11E-01 8.11E-01 t.E-0 8.11E-04 3.10E.01

MoO3, (MT) 1.92E+00 1.92E+00 1.92E+00 1.92E-03 1.92E+00

Na+, (MT) 6.24E-05 1.73E+03 1.73E+03 1.73E+03 1.73E+00 1.73E+03

Na20, (hM) 1.82E-07 2.43E+02 2.43E+02 2.43E+02 2.43E-01 2.43E+02

Ni(OH)3. (MT) . 2.49E-07 3.32E+02 3.32E+02 3.31E+02 3.32E-01 3.31E+02

Ni+3, (MT) 3.17E-06 1.08E+01 1.08E+01 1.07E+01 1.08E-02 1.07E+01

Ni2FECN6, (WT) 9.56E-06 5.53E+01 5.53E+01 5.52E+01 5.53E-02 5.52E+01

Ni2O3, (NT) 4.42E-09 5.88E+01 5.88E+01 5.88E+01 5.83E-02 5.88E+01

Nio, (MT)

N02-, (MT) 1.46E-06 7.47E+01 7.47E+01 7.46E+01 7.47E-02 7.46E+01

N03-, (MI) 2.04E-05 1.03E+03 1.03E+03 1.03E+03 1.03E+00 1.03E+03

Np+4, (NC) 1.54E-01 1.54E-01 1.54E-01 1.54E-04 1.4E-01
Np02, (MT) 1.47E-03 1.47E-03 1.46E-03 1.47E-06 1.46E-03

OH-. (MT) 2.36E-04 1.012+05 L01E+05 1.01E+05 1.01E+02 1.01E+05

P205, (MT) 6.19E-07 S.26E+02 8.26E+02 2.25E+02 9.26E-01 8.25E+02

P205:24W, (NM) 5.27E1 5.27E-01 5.27E41 5.27E-04 527=01
Pb+4, (NT) 6.49E-08 3.32E+00 3.32E+00 3.32E+00 3.12E-03 3.32E+00

PbO2, (MT) 7.38E-08 9.84E+01 9.24E+01 9.83E+01 9.84E2- 9.83E+01

P04-3, (MT) 4.57E-05 2.39E+02 2.39E+02 2.39E+02 2.39E-01 2.39E+02

POLY, (MT) 2.70E+00 2.70E+00 2.26E+02 2.26B+02

Pu+4. (MT) 4.79E-01 4.79E-01 4.78E-01 4.79E04 4.7SE-01

PU02, (PM) 1.l2E-03 1.22E-03 1.22E-03 1.22E-06 1.22E-03

Si+4, (MT) 146E06 I.00E+01 8.00E+01 7.99E+01 8.002-0 7.99E+01

102, (NmT) 3.022-8 4.02E+01 4.02E+01 4.02+01 4.023-02 4.02E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Swm, (MT

S04-2, (MT) 7.51E-07 3.98E+00 3.9"E+00 3.97E+00 3.98E-03 3.97E+00

Sr+2. (MT) 1.02-06 3.73E+01 3.73E+01 3.72E+01 S.73E-M 3.72E+01

SO, (M) 9.91E-04 9.91E-04 9.90E-04 9.91E-07 9.90E-04

Tc207, (MT) 3.17B-03 3.17-03 3.16E-03 3.17-06 3.16E-03

TcO, (MT) 5.75E-01 5.75E-01 5.74201 5.75E-04 5.74E-01

TiO2, (T) 7.11E03 7.11-03 7.103-03 7.11E-06 7.1033

Tot Org Carbo., (M) 2.29E-06 1.17E+02 1.17E+02 1.17E+02 1.17E.01 1.17E+02

U3, (MT) 2.41-01 2.41201 2.41E-01 2.412-04 2.41E41

U02+2, (Mr) 9.54E05 1.69E+03 1.69E+03 1.68E+03 1.69E+00 1.68E+03

U03, (WT)

V+5, (wf) 1.90201 1.90201 1.90E-01 1.90E.04 1.90E01

V205, (WT) 7.25E+00 7.25E+00 7.25E+00 7.25E-03 7.25E+00

W02, (wi)

WO3, (T) 1.53E+01 1.53E+01 1.53E+01 1.53-02 1.53E+01

Zn+2, (wf) 1.87E-08 9.57401 9.57-01 9.56-01 9.57E304 9.563-01

ZRO, (MT) 7.12E+00 7.12E+00 7.12E+00 7.12E-03 7.12B+00

Zr+4, (M) 5.4S-06 2.80E+02 2.80E+02 2.80E+02 2.8001 2.S0E+02

Zt3, (MI) 1.13407 1.7E+02 1.57+02 1.57E+02 1.573.01 1.57E+02

ZL2:2H20, (WT) 8.08E-06 4.14E+02 4.14E+02 4.13E+02 4.14E-01 4.13E+02
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Table A-1. Material Balance for Integrated Pretreatment-Eigh-Level Waste
Vitrification Flowsheet.

Volume, Total lthc 1.06E+09 2.90E+09 2.21E+07 2.21E+07 4.75E+08 1.991+07 2.19E+03 3.86E+07 7.56E+06

Specii OGmvity 1.00E+00 1.12B+00 1.00E+00 1.002+00 1.39E+00 3.16E+00 1.00E+00 1.002+00 1.001+00

Total Maw Flow, (MI) 3.06E+06 3.26E+06 2.21E+04 2.21E+04 6.60E+05 6.2E+04 2.19E+00 3.86E+04 7.59E+03

Ca and Ba, (MCi) 3.94E-02 8.08E+00

Sr sad Y. (MCi) 4.541-04 9.33E-02

Te, (MCi) 5.14E-07 1.061-04

TRU, (MCi) 7.99E-07 1.64B-04

Total MCi 3.98E-02 8.18E+00

Ag+, (NT) 1.05E-05 2.15E-03

AI(OH)4-, (NM) 9.162-02 1.881+01

AI+3, (MT) 3.09E+01 6.35E+03

As+3, (MT) 1.412-07 2.89E-05

A9+5, (MI) 1.611-05 3.31E-03

B+3, (Ml) 1.29E-05 2.65E-03

Ba+2, (M) 2.451-05 5.04E-03

BD+2. (WI) 1.58E-06 3.24E-04

Bi+3, (Mr) 1.89E-03 3.87E-01

Cnbaul4, (NMT) 1.55E-08 3.18E-06

C2H403, (&M)

C204-2, (N.l) 3.06E+04

Ca+2, (mT) 7.77E-04 1.60E-01

CancrioitC, (T) 1.16E+01 2.38E+03

Cd+2, (MT) 6.40E-05 1.31E-02

Ce+3, (MT) 7.78E-04 1.60E-01

Cl-, (fm) 5.34E+00 1.10E+03

Cai. (IT)

CO. (NO) 4.07E.07 9.35E-05 1.95E+04

CO2. (NIT) 4.69E-06 9.62E-04 1.50E+02

C03-2. (M) 6.38E-02 1.31E+01

Cr(OH)4-. (NMT) 2.25E-03 4.63E-01

Cr+3, (NT) 2.13E+00 4.38E+02

CA+, (MT) 4.80E-04 9.85E-02

Cu+2, (IMT) 5.66-06 1.16E-03

DTPA-3, (MT)

F-., (MT) 9.42E-01 1.93E+02

P2. (MT)
Fc+3, (Mv) 1.731-03 3.55E-01

F*CN6-3, (NI) 6.98E+00 1.43E+03

FESA, (NIT)
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Table A-1. Material Balance for Integrated Pretreatrnent-High-Level Waste
Vitrification Flowsheet.

H+, (km) 3.22+Ol 6.02H+03 7.00b+(2 6.69E-w5 1.05E-r00

iD, wr 6.OOE-06 I.2E W 6.00F.06

H20, (hm) 1.06E+06 2.77E+06 2.21E+014 2.2E+04 7.94E+05 3.13E+04 2.19E+00 7.54E+03 7.53E+03

H=12 (hm) 2.71E+02 2.63E+2 5.A5E.4

HCOO-, (Nm)

H9, (MII

Hg+2, (Wr 1.80E-A5 3.70E.-3

Hg2, (1m) 3.25&=0 6.68E+00

I., (Nm) 1.04E-02 2.14E+00

32, (NM)

K+, (MT) 3.43E-01 7.05E+01

LA+3, (&M 6.96E-05 1.43E.)2

Li+, (&M) 4.91E-04 L.01E-01

Mg+2, (NM) 5.22M-5 1.07E-02

?&+4, (Wr 4.12F,04 8.46E-02

Mnm2, (MT) 3.63E-01 7.44E+01

m0+6, (mT) 9.48E-05 1.95E-02

W0O4-2, (KM) 4.28E-02 8.79E+00

N--, ('M 4.78E-M 9.81E.06 1.65E+00

f20, (mr)
Na+, (?M 1.20E+03 2.46E+05

NH20H, (NM)

NH3, (NM) 1.42B-01 2.92E+01

NH4+, (NM) 2.77E-04 5.68E-02

brt+3, (MTf) 1.48E-04 3.03E-02

NO, (NM)

N02, (rm 4.17E-06 8.56E-04 1.44E+02

N02-, (Wr 5.28E+00 1.0SE+03
N03-, (MT) 2.10E+03 2.91E+04 3.70E+05 4.11E-03 6.46E+01

Np+4, (MT) 5.50E-07 1.13E-04

02, (Im) 7.S4E+00 1.55E+03 1.11E+04

OH., (hm) 8.36E+02 1.70E+05

ORGS, (NM

ORGT, (PM)

ORGU, ( M

n2os, (Nm)
Pb+4, (NM 4.73E-05 9.71E-03

PO4-3 (MT)1.05E+01 2.15E+03

POLY, (?m) 1.83E-02 2.44E-01 3.43E-09 2.26E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-3, (MT) 9.04E-03 1.86E+00

N+4, (M) 1.40E-06 2.87E-04

Si+4, (MI) 3.51E-04 7.2E-02

802,<(Nr) _ _ __ _ _ _ _ _ _ _

s03, (WT)
S04-2, (WT) 1.27E+02 2.60E+04

Sr+2, (NT) 1.21E-44 2.48E-02

TcO4-, (MT) 4.96E05 1.02E.02

Ti+4. (MT) 6.27B-07 1.29E-04

Tot Org Cuto, (NT) 3.17E-02 6.50E+00

U02+2, (r) 6.74E-03 1.38E+00

V+S, (NC) 1.76E-06 3.60E-04

W+6, (MT) 1.42E.05 2.91B-03

Zn+2, (MT) 7.10E-05 1.46.02

Zr+4, (MT) 1.58E-03 3.251-01

ZO.:2H2O, (T) 4.08E-04 8.37E.02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Total Maw Flow, (M) 1.18E+05 1.18E+02 2.4E+02 2.24E+02 1.101.01

Ca .d Ba, (MCI) 7.65E+00 7.69E-03

Sr @ad Y, (MCI) 1.40E+02 1.402-01

To, (MCI) 5.99E-03 5.99E.06

TRU. (MCi) 2.14E.01 2.141304

Total MCi 1.48E+02 1.48F-01

Ag+, (MT) 1.39E+00 1.39E-03

A2O. (ME) 2.97E+01 2.8E-02

AI+3, (MT) 2.422+02 2.43E-01

ADM3, (M) 3.30B+03 3.311+00

Am+3, (MT) 3.06E-02 3.06B-05

Am23, (MT) 2.54E.06

APM-, (NMT) 7.19E-02 7.19E-05

As+5, (MI) 5.04M-Cl 5.04B-04

AM205, (MT) 3.161+01 3.16E-02

B+3, (MI) 1.011+00 1.01E-03

B2m, (MT) 1.08E+00 1.081-03

Ba+2, (MI) 3.13E+00 3.13E-03

BO, (NT) 1.97.01 1.971-04

Bo+2, (MI) 7.70B-03 7.71E-06

BOO, (MT) 4.04E+00 4.04E-03

Bi+3, (MT) 1.98E+02 1.98E-01

B23, (MT) 6.52E+01 6.52E-02

CartoI4, (MI) 4.58E-04 4.59B-07

Ca+2, (M) 1.52E+02 1.52E-01

Cancrinitc, (MI) 2.39E+03 2.39E+00

CeO, (MT) 4.66E+01 4.66E-02

Cd+2, (MT) 8.022+00 8.03E-03

Cdo, (MT) 2.54E+00 2.54B-03

C+3, (MT) 2.41E+02 2.41E-01

Ce23, (MT) 6.17E+01 6.18E-02

Cl-, (MIr) 3.53E+00 3.53E-03

C03-2, (MT) 2.27E+02 227P-01

Cr+3, (MT) 1.39E+02 1.39E-01

Cr203. (MI) 1.87E+01 1.87E-02

C.+, (MN) 9.36E-02 9.37E-05

Ca20, (IMT) 7.362-06

Cu+2, (MT) 7.55E-01 7.552-04

CUO, (MT) 1.88E+01 1.88E-02

A-58



9535 -sD-wm-Ev-1 Rev. o

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

F-, (Mr) 6.04E+01 6.04E.M2

fc+3, (MT) 8.17B+02 .1E-O

Fc2W3, (W') 8.13E+02 8.13E-01

H0, (NIT) 2.18E+01 2.18E-02 . 1.2-01

i,+2, (Mr) 9.10E-03 9.11B-06

I-, (MI) 2.04E+01 2.05E-02

K+, (MI) 2.12E+01 2.13F-02

20, (MN) 2.19E-01 2.20B-04

L&+3, (MI) 2.15E+01 2.15-02

LA3, (MI) 5.52E+00 5.52E-03

Li+, (T) 2.49E-02 2.49E-05

Li2, (?.) 5.61E-04 5.61-07

M9+2, (MT) 1.112+01 1.11E-02

gO, (MI) 4.40E+00 4.41E-03

MaM, (MT) 2.14E+02 2.14E-01

Mo+6, (M) 8.20E-01 8.11E-04

MoO3, (MT) 1.92E+00 1.92E-03

Na+, (UT) 1.73E+03 1.73E+00

N.20, (MT) 2.43E+02 2.43E-01

Ni(OH)3, (MT) 3.31E+02 3.32E-01

Ni+3. (MT) 1.07E+01 1.08E-02

Ni2FECN6, (UT) 5.52E+01 5.53E-02

Ni2O3, (MT) 5.88E+01 5.88E.02

NiO, (MT)

N02-, (WT) 7.46E+01 7.47E-02

N03-, (MT) 1.032+03 1.03E+00

Np+4, (MT) 1.54E-01 1.54E-04

NpO2, (MT) 1.46E-03 1.47E-06

OH-, (MT) LOIE+05 1.01E+02

P205, (WT) 8.25E+02 8.26001

lO5:24W, (MT) 5.27E-01 5.27E.04

Pb+4, (MI) 3.32E+00 3.322-03

PbO2, (MT) 9.83E+01 9.84E.02

P04-3, (UT) 2.39E+02 2.39E-01

POLY, (MT) 2.26E+02 2.24E+02 2.24E+02

Pu+4, (UT) 4.78E-01 4.79E-04

Pu2, (ImT) 1.22E-03 1.22E-06

Si+4, (MT) 7.99E+01 8.00142

SiO2, (MI) 4.02E+01 4.02E-02
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Table A-1. Material Balance for Integrated Pretreatment-EHgh-Level Waste
Vitrification Flowsheet.

~~ '

S03, (NCT) _ __ _ _ _ _
S04-2, (MT) 3.97E+00 3.98E3
Sr+2, (M) 3.72n+01 3.73E-02

sro, (W) 9.90BE04 9.91E-07

Tc2O, (MT) 3.16-OS 3.17E-06
TcO4-, (MT) 5.74E-01 5.75E-04

T2, (mT) 7.1E-D3 7.11E-06

Tot Org Cuboc, (MT) 1.17E+Z 1.17E-01

U308, (MI) 2.41E-01 2.41E04

U02+2, (MT) 1.68E+03 1.69E+00
U03,(MT)

V+5, (NIT) 1.9E-0l 1.9E-04
V205, (M) 7.25E+00 7.25E-03

W02, (T)

W3, (MT) 1.53E+01 1.53E-02
Zn+2, (MI) 9.56E-01 9.57E-04

ZaO, (MT) 7.12E+00 7.12E-03

Zr+4, (MT) 2.SOE+02 2.0E.01

ZrO2, (MT) 1.57E+02 1.57E-01
Zs:Q2H2O, (MT) 4.13E+&2 4.14F-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Vokwnr, Total Ltc 3.13E+07 1.34E+07 3.08E+07 1.38E+07 138E+07 1.72E+09 2.06E+07 2.06E+07

Spodc Gnviy 1.00E+00 1.00E+00 1.00E+00 1.01E+00 1.01E+00 1.14E+00 1.00E+00 1.00E+00

Tool Ma Plow, (M) 3.13E+04 1.34E+04 3.08E+04 1.38E+04 1.382+04 1.96E+06 2.06E+04 2.06E+04

C d Ba, (MCI) 8.01E+00

Sr and Y, (MCi) 129E+02
T e, (MCi) 5.50-03

TU, (MCi) 1.97E-01

TOcul MCi 1.3*2+02

Ag+, (MT) 1.29E+00

A(OH)4-, (&M) 9.40E-02

A1+3, (NM) 1.57+02

Am+3, (MT) 2.93E-02

As+5, (NMT) 4.65E-01

B+3, (T) 9.29E-01

Ba+2, (NM) 2.89E+00

Bc+2, (Nm) 7.11F-03

Bi+3, (MT) 1.83E+02

Cabon14, (MT) 4.23E-04

C2H403, (WI)

C204-2, (MT)

C+2., (MT) 1.40E+02

Cancrizih, (IT) 1.19E+01

Cd+2, (ME) 7.41E+00

Cc+3. (MT) 2.22B+02

CL, (MT) 8.74E+00

Cl, (NT)

CO. (MT) 1.95E+04 1.93E+04 1.95E+02 1.95E+02 1.97E+02

Cm, (MT) 1.50E+02 1.49E+02 1.50E+00 1.50E+00 1.52E+00

C03-2, (MT)

Cr(OH)4-, (M) 2.31E-3

Cr+3, (MT) 1.31.+02

C.+, (Nm) 9.75E-02

CU+2, (NT) 6.97E-01

DTPA-3. (MT)

P.. (NM) 5.67E+01

F2, (MT)

Pc+3, (MT) 7.55E+02

FPCN6-3. (MT) 7.16E+00

flSA, (NM)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (MI) 4.09S4 220+00 2.2-+007.79E+03

H, wMr 6.00FAM 5.94E-06 G.00&E4 6.00E-M 6.07E.M

H1-1.34E+04 1.04E+04 .E+06 2.06E+04 2.

h= (MT) 3.46E+00 3.46E+00 3.46E+00 2.81E+02 -

HCOO., (M)

Hg, (NM)

H+2, (M) 8.43E30

H2, (Mt) 3.3342-0

1, (M ) 1.9E+01

12. (M)

K+, (M) 2.00E+01

LA+3, (M) 1.9$E+01

Li+, (M) 2.39-02

ma+2, (M) 1.03E+01

Mn+4, (M) 1.25E+02

mNO, (M) 3.63E-

M+6, (M) I.3E-01

MoO4-2, (M) 4.39M-0

N, (M) 1.66E+02 1.65E+02 1.66E+00 1.66E+00 1.67E-02

NO, (M)

N.+, (M) 2.05E+03

NH2.H, (N)

NH3. (MT) 1.46E-01
NH4+, (NM) 3.0703
Ni+3 (M) 1. 92E+02

NO, (M)

N02, (NM) 9.60E+oi 1.43E+01 1.44E.01 1.44E-01 1.45E+D0
N02-, (M)

N03-, (hm) 2.5nB+01 1.35E+02 1.35E+02 4.49E+05

Np+4, (M) 1.42E-01
02, (vm) 1.12E+04 1.10E+04 1.122+02 1.12E+M2 1.12E+02
OH-, wMT

ORGS, (NM)

ORGT, (NM)-

ORGU, (T

P205, (M)

Pb+4, (LM) 3.07E+00
P04-3, (M ) 2.32E+02

POLY, (MT) 2.24E+02 2.34E-04 2.24E+02 2.26E+00 2.26E+00 2.28E+00
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

PTA-3, w 5.0GE.01

PU+4, W 4.42E-01

Si+4, (M 7.38E+01

S02, (MT)

S03, (WT)

S04-2, M 1.34E+02

Sr+2, (AM 3.44E+01

Stpar, (Mr ___

TcO4-, ( 5.31E-01

Ti+4, QM 6.43-07

Tot O. Carbon, (M*r) 1.SE+02

U02+2, (M) 1.56E+03

V+5, (PAT) 1.76E-01

W+6, (Mr) 1.45-05

Z.+2, (MN 8.93E-01

Zr+4, (Mr) 4.77E+02

ZrO2:2H2O, (Ml) 4.090S
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

ToWSMaj HoW, (MT) 1.102-01 1.1001 1.10E-01 1.10E+05 2.19E4S 2.19E-05

C4 nd Da, (AM~) 7.70E-01

Sr and Y, (NM) 1.40E+01

TC, (MCO) 6-IOE.04

TRU, (MCi) 2.16B-02

Toa MCi 1.48E+01

Ag+, *AT) 1.39E-01

A320, (MT) 3.00E+01

A+3, (Mr) 1.22E+-
A=2aS, (MI) 3.33E+03

Am+3, (M) 3.06B-03

Aa2O3, (MI) 2.55B-06

APM-, (MT) 7.24E-

As+5, (NT) 5.G4E=

As405, (M) 3.19E+01

B+3, (MT) 1.01E-01
B203, (MT) 1.09E+00

Ba+2, (M) 3.13E-01

BRO, (MT) 1.9SE-01

Bc+2, (MT) 7.70E-04

B.0. (MT) 4.07E+00

Bi+3, (MT) 1.98E+01

B203, (NT) 6.57E+01
Carbool4, (MT) 4.59E-05

Ca+2, (MT) 1.52E+01

Cascriait., (MT) 2.41E+03

CRO, (MT) 4.69E+01

Cd+2, (MT) 8.032-01
CdO, (MT) 2.56E+00

Ce+3, (NIT) 2.41E+01

Ca2O3, (MT) 6.2+01

CI-, (MT) 3.53E-01

CO3-2, (MY) 2.27F+01

Cr+3, (MT) 1.39E+01

Ct23, (MT) 1.88E+01

C6+, (MT) 9.37E-03

CC.O, (MT) 7.42B-06

Cu+2, (MT) 7.55E-

CUO, (MT) 1.89E+01



Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

F-, (MI) 6.04E+00

Ft+3, (M) 9.17E+01

P203, (MDI 2.19E+02

1120, (MD) 1.102-01 1.102-01 1.1WB-0I 2.192+01

Hg+2, (MT) 9.11F-04

1, (mr) 2.059+00

K+, (M) 2.13E+00

K20, (Wl) 2.21E-01

L+3, (M) 2.15E+00

103, (M) 5.56+00

Li+, (brr) 2.49E-03

LU20, (Ml) 5.65E-04

Mg+2, (M) 1.11E+00

Mg0, (Wf) 4.44E+00

MnO2, (MI) 2.14E+01

Mo+6, (MT) Ai&M

MoO3, (m) 1.93E+00

N.+, (wi) 936E+02

N&2O, (MT) 2.45E+02

Ni(OH)3, (PM) -

Ni+3, (mT) 1.07E+00

Ni2FECN6, (UT) 5.56E+01

N203, (MT) 5.92E+01

NiO, (MT)

No2-, (NW) 7.47E+00

NO3-, (MT)

Np+4, (MT) 1.54PA2

NpO2, (T) 1.48E-03

OH-, (NMT) 9.97E+04

P205, (MT) 1.31E+02

P205:24W. (Nt) 5.27E-02

Pb+4, (MT) 3.32F-1

PbO2, (Nt) 9.91E+01

P04-3, (lr) 2.39E+01

POLY, (MT) 2.19-05 2.19-05

Pu+4. (MT) 4.792-0

PUo2, (&M) 1.232-03

Si+4, (NM) 1.00E+00

SiO2, (Nit) 4.05E+01

A-65

9S1305.(C-sD-WM-Ev-100 Rev. 0



II II4 I-.

II I I || I-2

-----------------------------------------

II I Ili .01
||i i ll I.

II II Il IEa

O l gi------------------------------------------------------------ St ll I

----- ---- ----- ----

a'
0~

0



951-8q I1-SD-WM-BV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Voaune, Total Lta.e 4.39E+08 1.21E+08 2.06E+09 8.43E+08 9.64E+06 2.06E+09 2.09E+10 5.21E+07 2.091+10 2.69E+09

Spocific Gavity 1.00E+00 1.01E+00 1.121+00 1.001+00 1.00E+00 1.12E+00 1.12E+00 1.12E+00 1.12+00 1.12E+00

Total hMa. Flow, (NM) 4.39E+05 1.23E+05 2.30E+06 8.44 +05 9.66E+05 2.30E+06 2.33E+07 5.83E+04 233E+07 3.00E+06

Ca a.d Ba, (M) 5.20E.02 7.95E+00 5.20F2-2 7.95E+00 8.03E+01 2.011-01 2.011+01 1.032+01

Sr and Y, (MCi) 3.41E-01 1.29E+02 1.41-01 1.29E+02 1.30E+03 3.25+00 130E+03 1.67E+02

T o, (MCI) 3.57-05 5.47E-03 3.57105 5.471-03 5.52-02 1.38E-04 5.51P02 7.101-03

TRU, (MCi) 1.28E-03 1.96-01 1.22.03 1.961-01 1.981+00 4.95-03 1.98E+00 2.55E-01

Total MCi 8.94E-01 1.37E+02 8.942-01 1.37E+02 138E+03 3.45E+00 1.38E+03 1.781+02

AS+, (MT) 8.351-03 1.28E+00 8.35E-03 1.2E+00 1.29E+01 3.23303 1.29E+01 1.66E+00

AI(OH)4-, (NM) 6.101-04 9.34E-02 6.102-04 9.34-02 9.433-01 2.36E-03 9.40E-0l 1.21-01

A1+3, (MT) 1.02E+00 1.56E+02 1.021+00 1.56E+02 1.57E+03 3.93E+00 1.57E+03 2.02E+02

Am+3, (NIT) 1.842-04 2.81E-02 1.842-04 2.81202 2.841-01 7.092-04 2.83E-01 3.65E-02

As+5, (NM) 3.02E-03 4.62E-01 3.02E-03 4.62-01 4.67E+00 1.173-02 4.66E+00 6.011-01

B+3, (NM) 6.03E-03 9.23E-01 6.03E-03 9.231-01 9.32+00 2.33-02 9.30E+00 1.20E+00

Ba+2, (T) 1.88-02 2.87E+00 1.881-02 2.87E+00 2.90E+01 7.24&02 2.89E+01 3.73E+00

Be+2, (MT) 4.621-05 7.07E-03 4.623-05 7.07-03 7.142 1.782-04 7.12E02 9.19-03

Bi+3, (MT) 1.19R+00 1.821+02 1.19E+00 1.82E+02 1.41+03 4.59E+00 1.93E+03 2.37E+02

Carbo4, (NM) 2.751-06 4.21E-04 2.75E-06 4.2E-04 4.25203 1.061-05 4.241-03 5.47-04

C2H403, (NM)

C204-2. (Ml)

Ca+2, (NIT) 9.10F-01 1.39E+02 9.10E-01 139E+02 1.41E+03 3.511+00 1.40E+03 1.211+02

Caacrinite, (NIT) 7.72E.02 1.18E+01 7.72&02 1.182+01 1.19E+02 2.981-01 1.19E+02 1.54E+01

Cd+2, (mT) 4.811-02 7.36E+00 4.81E.02 7.36E+00 7.44E+01 1.861-01 7.42E+01 9.57E+00

Ce+3, (MT) 1.44E+00 2.21E+02 1.44E+00 2.21E+02 2.23E+03 5.571+00 2.22+03 2.87E+02

Cl-. (MIT) 5.68E-02 8.68E+00 5.68E-02 8.68+00 8.77E+01 2.191-01 8.752+01 1.132+01

C12, (NIT)

CO, (MT) 1.28E+00 1.951+02 1.282+00 1.95E+02 1.97E+03 4.93E+00 1.97E+03 2.54E+02

C2. (MT) 9.84E.03 1.512+00 9.84E-03 1.1E+00 1.52+01 3.80-02 1.52E+01 1.96E+00

C03-2, (MT)

Cr(OH)4-, (Wf) 1.50E05 2.30E-03 1.50E-05 2.301-03 2.321-02 5.80-05 2.31-02 2.98-03

Cr+3. (NM) 8.48-01 1.30E+02 8.481-01 1.30E+02 1.31E+03 3271+00 1.31E+03 1.69E+02

Cs+, (MT) 6.34E.04 9.69E.02 6.342-04 9.69-0± 9.79E-01 2.45-03 9.76-01 1.26-01

Cu+2, (WT) 4.53E.03 6.93E-01 4.53E.03 6.9301 7.002+00 1.75-02 6.98E+00 9.001101

DTPA-3. (NMT)

F., (NIT) 3.68E-01 5.64E+01 3.68E-01 5.641+01 5.69E+02 1.423+00 5.68E+0± 7.332+01

F2, (MT)

Fto+3, (MT) 4.90E+00 7.50E+02 4.90E+00 7.50E+02 757M+03 1.89E+01 7.55E+03 9.74E+02

PFCN6-3, (NM) 4.65E.02 7.11E+00 4.651-02 7.112+00 7.182+01 1.80E.01 7.17E+01 9.25E+00

FESA. (NM)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

- -Stgjo . -1 -4

H+, (MI) 5.06E+01 7.74B+03 2.572+01 7.63E+01 7.74B+03 7.82+04 1.95+02 7.90E+04 1.012+04

H2, (Mr) 3.94E-10 6.03-08 3.94E-10 6.032-W 6.09E-07 1.52209 6.07E47 7E3-08

H20, (M). 4.39E+05 1.20E+05 1.84E+06 2.422+05 9.62E+05 1.44E+06 1.7E+07 4.67+04 1.6E+07 2.40E+06

H202, (MI) 1.83E+00 2.79E+02 2.18E+02 2.202+02 2.79E+02 2.44E+03 7.11E+00 2.14E+03 3.66E+02

HCOO-, (hm)

Hg. (MI)

Hg+2, (NU) 5.48E-05 8.38E-03 5.48 O5 .38B-03 8.46E-02 2.11E-04 8.44E2- 1.09E.02

Hg2, (MI) 2.17B-04 3.31E02 2.17E-04 3.31.02 3.5-C1 5.36B.04 3.34-01 4.31E-rn

I, (KU) 1.23E-01 1.88E+01 1.23-01 1.31E+01 1.90E+02 4.74-01 1.89E+02 2.44E+01

12, (fU)

K+. (NIv) 1.30E-01 1.99E+01 1.302-01 1.99E+01 2.00E+02 5.00-01 2.00E+02 2.8E+01

La+3, (M) 1.29E-01 1.97E+01 1.29E-01 1.97E+01 1.99E+02 4.98E-01 .99E+02 2.56E+01

Li+, (ME) 1.52E04 2.332-02 1.52344 2.332-rM 2.35F,01 5.39E-04 2.35-01 3.0302

Mg+2, (MI) 6.68202 1.02E+01 6.6802- 1.02E+01 1.032+02 2.58E-01 1.03E+02 1.33E+01

Mfa+4, (Ml) 8.12E.01 1.24E+02 .12-01 1.24E+02 1.25E+03 3.13E+00 1.25E+03 1.61E+02

MnO2, (U) 2.36E-04 3.612-02 2.36E-04 3.61B.02 3.65B-01 9.12E-04 3.6401 4.69E-02

Mo+6, (MT) 5.44E-03 832-01 5.44-03 8.32E-01 8.40E+00 2.10E-02 .38E+00 1.08E+00

Mo04-2, (MI) 2.85E-04 4.36E-02 2.85E04 436&02 4.41E-01 1.10-03 4.40E-01 5.672-02

, (m) 1.08E-04 1.65E.02 1.08E-04 1.652 1.67E-01 4.18-04 1.67F-01 2.15-02

luo, (MTI

N.+, (MI) 1.33E+01 2.04E+03 1.33E+01 2.04E+03 2.06E+04 5.15E+01 2.05E+04 2.65E+03

NH2OH, (&U)

NM, (MI) 9.46E.04 1.45E-01 9.46E-04 1.452-01 1.46E+00 3.65E-3 1.46E+00 1.M2-01

NH4+, (WU) 1.99E-05 3.05E-03 1.99-05 3.OSE-03 3.082-02 7.70E05 3.07&2- 3.96E-03

Ni+3, (MT) 1.25E+00 1.91E+02 1.25E+00 1.91E+02 1.92E+03 4.81E+00 1.92E+03 2.41E+02

NO, (MT)

N02, (?.) 9.44E-03 1.44E+00 9.44E-03 1.44E+00 1.46E+01 3.65-02 1.45E+01 1.U8E+00

N02-. (M)

N03-, (?,) 2.91E+03 4.46E+05 1.58E+03 4.50E+03 4.46E+05 4.50B+06 1.13E+04 4.49E+06 5.79E+05

Np+4, (MT) 9.22E-04 1.41E01 9.E-04 1.41E-01 1.42E+00 3.62-03 1.42E+00 1332-01

02, (Mr) 7.29E-01 1.12E+02 7.29E-01 1.12E+02 1.132+03 2.82E+00 1.12E+03 1.45E+02

OH-, (KU)

ORGS, (r)

ORa, (MT)

ORGU, (NT)

P205, (kM)

Pb+4. (MT) 1.99E-02 3.05E+00 1.99-02 3.05E+00 3.08E+01 7.69-02 3.07E+01 3.96E+00

P04-3, (KT) 1.50E+00 2.30E+02 1.50E+00 2.30E+02 2.32E+03 5.11E+00 2.32E+03 2.99E+02

POLY, (?U) 1.48-02 2.27E+00 1.482- 2.96E-02 2.27E+00 2.29E+01 5.73E-02 229E+01 2.95E+00
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

FrA-3, (M) 3.30E-03 5.04E01 3.30E03 5.04-01 5.09E+00 1.2E- 5.06E+00 6.55E-01

P+4, (MT) 2.87-03 4.39B.01 2.97E-03 4.39B-01 4.43E+00 1.11E-02 4.42E+00 5.71M-1

Si+4, (MT) 4.80E-01 7.34E+01 4.S0E-01 7.34E+01 7.410+02 1.85E+00 7.39E+02 9.53E+01

S02, (Nm)

S03, (Mw)

S04-2, (WT) 8.69E-01 1.33E+02 8.692-1 1.33E+02 1.34E+03 3.35E+00 1.34E+03 1.73E+02

Sr+2, (NM) 2.23E-01 3.42E+01 2.23E-01 3.42E+01 3.45E+02 8.63E-01 3.44E+02 4.44E+01

Sugar. (MI)

TcO4-, (WT) 3.45E-03 5.27E-01 3.45E-3 5.27E-01 5.32E+00 1.33-02 5.31E+00 6.85E-01

Ti+4, (Nrr) 4.17E-09 6.38E-07 4.17E-09 6.38-07 645E-06 1.61E8 6.43E.06 8.30E-07

Tot Org Carbon. (MT 7.03B.01 1.08E+02 7.03B40 1.00+02 1.09E+03 2.71E+00 1.09E+03 1.40E+02

U02+2, (MT) 1.01E+01 1.55E+03 1.01E+01 1.55E+03 1.56E+04 3.90E+01 1.56E+04 2.01E+03

V+5, (MT) 1.14E.03 1.140.01 1.14P-03 1.742-01 1.76E+00 4.40B-3 1.76E+00 2.27F-01

W+6, (MT) 9.44E8 1.445S 9.44E-08 1.44E-05 1.46E-04 3.64E-07 1.45E.04 1.88E05

Zn+2. (NT) 5.74B-03 8.78H-01 5.74-03 8.78B-01 8.365+00 2.22E-02 5.84E+00 1.14E+00

Zr+4, (MT) 3.10E+00 4.74E+02 3.10E+00 4.74E+02 4.79E+03 1.20E+01 4.78E+03 6.17E+02

ZOI2:2H2O, (NM) 2.650-07 4.06E.05 2.65E-07 4.06E.05 4.10E-04 1.03E-06 4.09E-04 528-MS
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

ToalMas Flion, (M) 1.07E+05 2.26E+03 1.07E+05 2.26+03 3.34E+05 8.35E+02 3.33E+05 3.34E+03

C. and Ba, NCI) 7.54-01 1.592-02 7.- l 1.5B-02 2.34E+00 5.6E-03 234E+00 2.34-02

Sr ad Y, (MCi) 1.37E+01 2.90E.01 1.37E+01 2.90R-01 4.27E+01 1.07-01 4.26E+01 4.2741

To, (MCI) 6.17E-04 1.30-05 6.17B-04 1.30B-05 1.92E-03 4.0-06 1.92E-0 1.92-05

TRU, (MCi) 2.123-02 4.47E-04 2.12&02 4.47B.04 6.92-02 1.53-04 6.7m-02 6.93-04

Toal MCI 1.45E+01 3.06-01 1.45E+01 3.06E-01 4.41E+01 1.13E-01 4.403+01 4.51-01

Ag+, (MT) 1.37E.01 2.88E-03 1.37B01 2.88-0M 4.24F,01 1.06E-03 4.23F,01 4.24E-03

Ag2O, (T) 2.94E+01 6.19B-01 2.94E+01 6.19E-01 9.13E+01 2.2UE-1 9.11E+01 9.13E.01

AM+3, (NMT) 1.19E+02 2.51E+00 1.19E+02 2.51E+00 3.71E+02 9.27-01 3.70E+02 3.712+00

A23, (M) 3.26E+03 6.87E+01 3.268+03 6.A7M+01 1.013+04 2.54E+01 1.01E+04 1.012+02

Am+3, (WT) 3.00-03 6.32E.05 3.00-E03 6.32-05 9.33-03 2.33E-05 9.30-03 9.33-05

A-203, (NIT) 2.49E-06 2.49E06 2.49-06 6.2309 2.48E-06 2.4908

APM-, (MI) 7.09P.02 1.50E.03 7.09E-02 1.50303 2.201 5.51E-04 2.206-01 2.21E-03

AS+5, (mT) 4.94B-02 1.04E-03 4.94,02 1.04-03 1.34E-01 3.84E04 1.33-01 1.42-03

AaOS, (NW) 3.12E+01 6.58-01 3.12E+01 6.83-01 9.70E+01 2.43E-01 9.68E+01 9.703-01

B+3, (A) 9.86E-02 2.08-03 9.86E-02 2.0903 3.07-01 7.66E-04 3.06E-01 3.07E,03

B203, (NM 1.07E+00 2.25-02 1.07E+00 2.25E-02 3.32E+00 30-03 3.31E+00 3.32.02

Ba+2, (NT) 3.062-01 6.46B-03 3.066.01 6.4603 9.53B01 2.383-03 9.51E-01 9.53E-03

Bwo, (M) 1.94E-01 4.09E-03 1.94E-01 4.09-03 6.04-01 1.51E-03 6.02E-01 6.04-03

Be+2, (MT) 7.55B.04 1.59E-05 7.55E-04 1.9E-05 2.35-03 5.97E-06 2.34E-03 2.35-05

B.O, (T) 3.99E+00 8.40E-02 3.99E+00 8.40-02 1.24E+01 3.10E-02 1.24E+01 1.24E-01

Bi+3, (WT) 1.94E+01 4.103-01 1.94E+01 4.10201 6.043+01 1.51.01 6.03E+01 6.04E-01

BiO3, (M) 6.43E+01 1.36E+00 6.43E+01 1.36E+00 2.00E+02 5.0001 2.00E+02 2.006+00

Cu-bot14, (NT) 4.49E-05 9.47E-07 4.49E.05 9.47E-07 1.40E-04 3.0-07 1.39E-04 1.40B-06

C.+2, (NT) 1.49E+01 3.13-01 1.49E+01 3.13E-01 4.62E+01 1.16B.01 4.61E+01 4.62-01

Cancrinite, (NT) 2.36E+03 4.97E+01 2.36E+03 4.97E+01 7.33E+03 1.93E+01 7.31E+03 7.333+01

CaO, (NmT) 4.59E+01 9.69E-01 4.59E+01 9.69-01 1.43E+02 3.57E-01 1.43E+02 1.43E+00

Cd+2, (M) 7.86E-01 1.66E-02 7.86E-01 1.66-02 2.45E+00 6.11B.03 2.44E+00 2.45&2

Cdo, (MT) 2.516+00 5.282-02 2.51E+00 5.21.02 7.80E+00 1.95E-02 7.78E+00 7.80-02

Co+3, (M) 2.36E+01 4.97E.01 2.36E+01 4.97E-01 7.33E+01 1.93-01 7.31E+01 7.333-01

C203, (M) 6.09E+01 1.28E+00 6.09E+01 1.28E+00 1.89E+02 4.74E-01 1.19E+02 1.9E+00
C1-, (IT) 3.46E-01 7.303.03 3.46E-01 7.303.03 1.8E+00 2.69-03 1.07E+00 1.0E-42

C03-2, (M) 223E+01 4.69&-01 2.23E+01 4.69E-01 6.92E+01 1.73E-01 6.90E+01 6.92E.01

Cr+3. (MT) 1.36E+01 2.87E.01 1.36E+01 2.7E-01 4.23E+01 1.06F,01 4.E+01 4.23-01

Ct203. (M) 1.843+01 3.88E.01 1.54E+01 3.83-01 5.73E+01 1.43E.01 5.71E+01 5.73E-01

CS+, (IMT) 9.17B-03 1.93E-04 9.17-03 1.93B.04 2.85-02 7.13E.05 2.15-02 2.85-04

C20, (NMT) 7.2706 1.5307 7.27E06 1.3-07 2.25-05 5.2E06 2.2405 2.25B07

Cu+2, (NT) 7.40B.02 1.63.03 7.40E-02 1.56-03 2.30E.01 5.75E.04 2.30-01 2.3003

CUO, (MT) [.85E+01 3.91E.01 1.5E+01 3.91B.01 5.76E+01 1.44M-Cl 5.75E+01 5.76201
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Table A-1. Material Balance for Integrated Pretreaiment-High-Level Waste
Vitrification Flowsheet.

F-, (MI) 5.92E+00 1.25-01 5.92+00 1.2SF-Cl 1.14E+01 4.6002 1.A4E+01 1.24-01

FN+3, (MI) 8.01E+01 1.69E+00 1.01E+01 1.69E+00 2.49E+02 62-01 2.4&3+02 2.49E+00

Fe203, OM) 3.02E+02 1.69E+01 3.022+01 1.69E+01 2.0E+03 6.24E+00 2.49E+03 2.0E+01

H20 (MI) 2.15H+01 4.53E01 2.15E+01 4.53E-01 6.68E+01 1.67E.01 6.67E+01 6.63E-01

Hg+2. (MI) 8.92E-04 1.88E-05 1.92-04 1.33.05 2.73E-03 6.94E-06 2.77-03 2.7SE-05

I, (Ml) 2.00E+00 4.22-02 2.00E+00 4.22E24 6.23E+00 1.56&02 6.21E+00 6.23-02

K+, (MN) 2.08E+00 4.39E-2 2.08E+00 4.39.02 6.48E+00 1.62E-02 6.46E+00 6.48E-02

120, (M ) 2.17E01 4.57E-03 2.17-01 4.57143 6.741-1 1.633-03 6.72B-01 6.74E-03

LA+3, (MI) 2.11E+00 4.44E-02 2.11E+00 4.44B-02 6.55B+00 1.64B.02 6.53E+00 6.55B2-

La203, (M) 5.44E+00 1.15401 5.44E+00 1.15.01 1.69E+01 4.23-02 1.69E+01 1.69E-01

Li+, (M) 2.44E-03 5.14E-05 2.44B.03 5.14B45 7.52-03 1.89-05 7.56-03 7.582-05

1U20, (M) 5.53E-4 1.172-05 5.53E.04 1.17E-05 1.722.03 4.30E-06 1.72B03 1.72E-05

?g+2, (MI) 1.09E+00 2.30H02 1.09E+00 2.303-02 3.39E+00 3.43-03 3.33E+00 3.39E2-r

MgO, (M) 4.35E+00 9.16E-02 4.35E+00 9.16B-O 1.35E+01 3.382-02 1.35E+01 1.35E-01

M02, (MT) 2.09E+01 4.42E-01 2.09E+01 4.42-01 6.51E+01 1.63E.01 6.50E+01 6.51-01

Mo+6, (M) 7.94E-02 1.68E-03 7.942-02 1.68E-03 2.47E-01 6.11-04 2.46"-1 2.47E-03

MoO3, (MY) 1.89E+00 3.99E-02 1.89E+00 3.99-02 5.99E+00 1.47-02 5.27E+00 5.89-02

N&+, (MT) 9.17E+02 1.93E+01 9.17E+02 1.93B+01 2.85E+03 7.132+00 2.95E+03 2.15E+01

Na26, (M) 2.40E+02 5.05E+00 2.40E+02 5.05E+00 7.45E+02 1.86E+00 7.43E+02 7.45E+00

Ni(OH)3, (MI)

Ni+3, (NMT) 1.05E+00 2.22-02 1.05E+00 2.22302 3.27E+00 .lE-O03 3.27E+00 3.27-02

Ni2PECN6, (NfT) 5.45E+01 1.15E+00 5.45E+01 1.15E+00 1.69E+02 4.24E-01 1.69E+02 1.69E+00

Ni2O3, (MT) 5.80E+01 1.22E+00 5.80E+01 1.22 +00 1.81E+02 4.51F1A 1.80E+02 1.11E+00

Nio, (M.)

N02-, (mT) 7.31E+00 1.54E-01 7.31E+00 1.54E-01 2.28E+01 5.69-02 2.27B+01 2.28E01

N03-, (MT)

Np+4, (MT) 1.51E-02 3.18E-04 1.51-02 3.182-04 4.68E-02 1.17E04 4.673-02 4.68E-04

NpOr. (MT) 1.44E-03 3.05E-05 1.44E-03 3.05-05 4.50-03 1.12E-05 4.49E03 4.50-05

OH-, (MT) 9.76E+04 2.06E+03 9.76B+04 2.06E+03 3.04E+05 7.59E+02 3.03E+05 3.04E+03

P205, (MT) 8.14E+02 1.72E+01 8.14E+02 1.72E+01 2.53E+03 6.33E+00 2.53E+03 2.53E+01

P2O5.24W. (MI) 5.16E-02 1.09E-03 5.16E-02 1.09E-03 1.41101 4.02E-04 1.60101 J12-03

Pb+4. (MT) 3.25E01 6.86E43 3.25-01 6.86E03 1.01E+00 2.53-03 LOIE+00 1.01E42

PbQ2, (MT) 9.70E+01 2.05E+00 9.70E+01 2.052+00 3.02E+02 7.55101 3.01E+02 3.02E+00

P04-3, (Wr) 2.34E+01 4.94E-01 2.34E+01 4.94E.01 7.29E+01 1.l-01 7.27E+01 7.29E.1

POLY, 04T) 2.15E05 2.1505 2.15E.05 5.37-08 2.14-05 2.15E-07

PU+4, (MT) 4.69E-02 9.88-04 4.69-02 9.883-04 1.46E-01 3.64E44 1.45E-01 1.462-O

PU02, R) 1.20E03 2.53B-05 1.20-03 2.533-05 3.74E-03 9.35B26 3.73E-03 3.7405

Si+4, (MT) 7.83E+00 1.65E-01 7.83E+00 1.65E01 2.442+01 6.09-02 2.43E+01 2.4401

SiO2, (M) 3.97E+01 8.36E-01 3.97E+01 8.3611 1.23E+02 3.09101 1.23E+02 1.23E+00
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

803. (m

S04-2, (MI) 3.89E-01 821E-03 3.S9E-01 8.21E3- 1.21E+00 3.03B-03 1.21E+00 1.21E2

Sr+2, (&M) 3.65E+00 7.70-02 3.65E+00 7.70E- 1.14E+01 2.84E-02 1.13E+01 1.14E.01

S&O, (M) 9.77E-04 2.06E-05 9.77E-04 2.06-05 3.044-03 7.60E-06 3.03E-0 3.04E45

Tc2O7, (MT) 3.123-03 6.5845 3.128-3 6.53E-05 9.72E-03 2.43-45 9.69E03 9.72B.05

TcO4-, ()6) 5.633-02 1.193-03 5.63B-02 .19E-03 1.75E-1 4.383-04 1.75E-01 1.75E3

TiO2, (MT) 7.01E-03 1.48E-04 7.01E-03 1.48E-04 2.128B02 5.45E-05 2.17E-02 2.18E-04

Tot Org Cabo, (MT) 1.15E+01 2.42E-01 ' 1.15E+01 2.42E-01 3.57+01 8.92E-2 3.56E+01 3.57E.01

U308, (MT) 2.38-01 5.023-O 238E-01 5.028-03 7.40E-01 1.85503 7.39-01 7.408-3

U02+2, (MT) 1.65E+02 3.48E+00 1.65E+02 3.48E+00 5.13+02 1.28E+00 5.12E+02 5.13E+00

U03, (MI)

V+5, (Nm) 1.86E-02 3.93E-04 1.861-02 3.93E-04 5.79-42 1.45E.04 5.78E02 5.79E-04

v2wOS, (MT) 7.15E+00 1.51M-01 7.5E+00 1.51241 2.23E+01 5.568-02 2.2fE+01 2.232-01

WO2, (MT)

WO3, (NT) 1.51E+01 3.19-01 1.51E+01 3.19E-01 4.70E+01 1.18-01 4.69E+01 4.70E-01

Zn+2, (MT) 9.37E-02 1.98E-03 9.37E8-2 1.98E-03 2.91E-01 7.29E-04 2.912-01 2.91E-03

ZnO, (MT) 7.02E+00 1.48E-01 7.02E+00 1.482-1 2.19E+01 5.46-02 2.18E+01 2.19E-01

Zr+4, (MT) 2.75E+01 5.79E-01 2.75E+01 5.79-01 .43+01 2.13P-01 8.52E+01 .54-01

Zr(2, (MT) 1.55E+02 3.26E+00 1.55E+02 326E+00 4.81E+02 2.20E+00 4.80E+02 4.8E+00

zrc2:mo, (MT) 4.05E+01 8.54E-01 4.05E+01 854-01 1.26E+02 3.58-01 16E+02 1.26E+00
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Table A-1. Material Balance for Integrated Pretreatruent-High-Level Waste
Vitrification Flowsheet.

Volume, Totallites 1.883+10 6.71E+08 2.013+09 9.34E+08 9.64E+06 9.43+08 4.83B+08 2.90E+07 2.19E+03 7.12E+06

SpciAfc Gravity 1.12E+00 1.12E+00 1.12E+00 1.002+00 1.003+00 1.00E+00 1.33E+00 4.113+00 1.00E+00 1.003+00

Total Mass Flow, (M) 2.10E+01 7.513+05 2.253+06 9.47E+05 9.66E+03 9.573+05 6.41E+05 1.19E+05 2.19E+00 7.12E+03

Co A Ba, (Mci) 7.24E+01 2.59E+00 7.75E+00 5.15F-2 5.20-04 5.15E-02

Sr and Y, (MCI) 1.17E+03 4.18R+01 1.25E+02 8.32-01 8,41 3 8 .32E-01

Tc, (MCi) 4.97E-02 1.78E-03 5.33E-03 3.54-05 3.57E-07 3.54E45

TRU, (MCI) 1.78E+00 6.37B-02 1.913-01 1.27E-03 1.28E-05 1.27E-3

Total MCi 1.24E+03 4.443+01 1.33E+02 8.85-01 .94E-W E.85-01

AS+, (IT) 1.16E+01 4.152-01 1.25E+00 827-03 8.35E-05 3.27303

AI(OH)4-, (MT) 8.49E-01 3.03-02 9.10E-02 6.04B44 6.101106 6.04E-04

AI+3, (MT) 1.42E+03 5.05E+01 1.52E+02 1.013+00 1.02&02 1.01E+00

Am+3, (MT) 2.56E.01 9.12E-03 2.74E-02 1.82-04 1.84E-06 1.82E-04

Am+5, (MT) 4.21E+00 1.50-01 4.51E-01 2.99-03 3.02-05 2.99E-03

B+3, (M) 8.40E+00 3.00E-01 9.002-01 5.97E-03 6.03E.05 5.97E-03

Ba+2, (WI) 2.61E+01 9.32E.01 2.80E+00 1.86&02 1.88E-04 1.63-02

Bo+2, (MT) 6.43E-02 2.30E-03 6.89B.03 457-05 4.62E-07 4.7E-05

Bi+3, (MT) 1.66E+03 5.91E+01 1.77E+02 1.18E+00 1.19E.02 1.18E+00

Carbon14, (MT) 3.83B-03 1.37E-04 4.10-04 2.72B-06 2.75E08 2.72E-06

C2H403, (NT)

C204-2, (MT)

Ca+2, (NmT) 1.27E+03 4.52E+01 1.36E+02 9.01E-01 9.103-03 9.01E-01

Cawrt, (NmT) 1.08E+02 3.84E+00 1.15E+01 7.65-02 7.72E-04 7.65-02

Cd+2, (M 6.70E+01 2.39E+00 7.18E+00 4.773-2 4.81E-04 4.77E-02

Cc+3, (MT) 2.01E+03 7.17E+01 2.15E+02 1.43E+00 1.4422 1.43E+00

Cl-, (NT) 7.90E+01 2.82E+00 8.46E+00 5.622-02 5.68B.04 5.62E-02

CI2 wi

CO. (NT) 1.78E+03 6.34E+01 1.90E+02 1.26E+00 1.28-02 1.26E+00 1.26E+00

C02, (?T) 1.37E+01 4.89E.01 1.41E+00 9.75E.03 9.84E-05 9.75B.03 1.46E+01

C03-2, (NIT)

Cr(OH)4-, (NIT) 2.09-02 7.46E-04 2.24E-03 1.49E-05 1.50-07 1.492-05

Cr+3, (MT) 1.18E+03 4.21E+01 1.26E+02 8.39E-01 8.48E-03 8.39E-01

C.+, (MT) 8.82E-01 3.15-02 9.45E-02 6.27-04 6.34E-06 6.27&34

Cu+2, (MT) 6.30E+00 2.25E-01 6.75E-01 4.48E-03 4.53E-05 4.48-03

DTPA-3, (WI)

F-. (NIT) 5.13E+02 1.83E+01 5.49E+01 3.652-01 3.68-03 3.652-01.8+04

Fl, (M)

Fo+3, (NM) 6.82E+03 2.44E+02 7.31E+02 4.85E+00 4.90&-02 4.35E+00

FcCN6.3, (MT) 6.47E+01 2.31E+00 6.93E+00 4.60B42 4.65E-04 4.60E2-

FESA, (MT)
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Table A-1. Material Balance for Integrated Pretrtauent-Bigh-Level Waste
Vitrification Flowsheet.

H+. (MI) 7.04E+04 2.52+03 7.55E+03 7.6E+01 7.63E.01 7.56E+01 5.09E+03 1.53+03 6.692.05

112, (MT) 5.48207 1.96208 5.87E-S 3.90E-10 3.94E-=2 3.90-10 3.90F-10

H20, (MY) 1.68E+07 6.01E+05 1.90E+06 9.2+05 9.62E+03 9.E2+05 3.20E+05 9.92E+04 2.19B+00 7.09E+03

22, (MI) 2.56E+03 9.15E+01 2.74E+02 2.17E+02 2.203+00 2.17E+02 5.65-04

HCOO., (MI)

Hg, (MT)

H5+2, (MI) 7.62E-02 2.72E-03 8.16E-03 5.42FA05 5.49E-07 5.423-5

H2, (MI) 3.01E-01 1.08H-02 3.23E-02 2.14E-04 2.17-06 2.14B-04

1-, (mN) 1.71E+02 6.10E+00 1.83E+01 1.22E-01 1.23-03 1.22B01

f2, (MI)

K+, (MI) 1.81E+02 6.45E+00 1.94E+01 1.29E-01 1.30E-03 1.29E-01

LA+3, (M) 1.79E+02 6.41E+00 1.92E+01 1.28E.01 1.29E-03 1.20-01

Li+, (MI) 2.12E-01 7.58E-03 2.27E-02 1.51E04 1.52E-06 1.51E-04

M+2, (MI) 9.29E+01 3.32E+00 9.96E+00 6.61E-02 6.68E.04 6.612-02

Mn+4, (T) 1.13E+03 4.03E+01 1.21E+02 8.042-01 3.12E-03 8.042-01

MaO2, (MT) 3.29E-01 1.17E-02 3.52E-02 2.34E-04 2.36E-06 2.34E-04

Mo+6, (MT) 7.57E+00 2.70E.01 8.112-01 5.392-03 5.44E-05 5.39-03

MoO4-2, (MT) 3.97E-01 1.42E-02 4.25E-02 2.82E-04 2.85E-06 2.12E-04

N2, (M) 1.51E-01 5.37E-03 1.612-02 1.07E-04 1.08E.06 1.07F-04 1.49E-01

N20.(Mr)
N. (MT) 1.86E+04 6.63E+02 1.99E+03 1.32E+01 1.33E-01 1.32E+01

NH2OH, (MT)

NH3, (Mr) 1.32E+00 4.70E.02 1.41E-01 9.37E-04 9.46E-06 9.37E04

NH4+, (MT) 2.772-02 9.91E-04 2.97E-03 1.97E-05 1.99-07 1.97B.05

Ni+3, (WT) 1.73E+03 6.19E+01 1.86E+02 1.23E+00 1.25202 1.33+00

NO. (MT)

N02, (NT) 1.31E+01 4.692-01 1.41E+00 9.34E.03 9.4405 9.34E-03 1.30E+01

N02., (MT)

N03-, (NMT) 4.06E+06 1.45E+05 4.35E+05 4.45E+03 4.50E+01 4.45E+03 3.15E+05 4.11E-03

Np+4, (MT) 1.2E+00 4.58E-02 1.38E-01 9.13E-04 9.22E-06 9.13E04

02, (MT) 1.02E+03 3.63E+01 1.09E+02 7.01 7.29E03 72S2 1 7.473-1

OH., (MT)

ORGS. (NMT)

ORGT, (MT)

ORGU. (MT)

P205, (M)

Pb+4, (MI) 2.77M+01 9.90E-01 2.97E+00 1.97E-02 1.993-04 1.97-02

P04-3, (NMT) 2.09E+03 7.48E+01 2.24E+02 1.49E+00 1.50E-02 1.49E+00

POLY, (MT) 2.07E+01 7.37E.01 2.21E+00 2.93&2 2.96-04 2.93E-02 3.83-08 3.25-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-3, (MT) 4.59E+00 1.64E-1 4.9ZE-01 3.26-Wn 3.30-05 32AB-3

Pu+4, (Ml) 3.99E+00 1.43B41 4.28E-01 2.4-03 2.7E-O 2.94B-

Si+4, (MT) 6.67E+0M 2.38E+01 7.15E+01 4.75E-01 4.90-03 4.75E-01

S02, (M)

S03, (NM

S04-2, (MT) 1.21E+03 4.32B+01 1.30i+02 8.60E-1 8.69-03 9.60E-01

Sr+2, (MT) 3.11B+02 1.I1B+01 3.33E+01 2.21E-01 2.23-.3 2.21E-01

Sugar, (MT)

Tc04-, (MT) 4.80R+00 1.71E-01 5.14E-01 3.41E-03 3.45E-05 3.41E-O3

Ti+4, (MT) 5.81E46 2.08E-07 6.23E-07 4.13E-09 4.17E-11 4.13E-09

Tot Org Carbon, (NM) 9.78E+02 3.49E+01 1.05E+02 6.96E-01 7.03E3 6.96dB-a

UO2+2, (MT) 1.41B+04 5.02E+O2 1.51E+03 1.00E+01 1.0E-01 1.00E+01

V+S, (MT) 1.59E+00 5.67E-02 1.70E-01 1.13E-03 1.14P-5 1.13E-03

W+6, (MT) 1.31E-04 4.69E.06 1.41-05 9.34E8- 9.44E-10 9.348-08

Zn+2, (MT) 7.98E+00 2.85E-01 8.55E-01 5.68E-03 5.74-05 5.68E.03

Zr+4, (MT) 4.32E+03 1.54E+02 4.628+02 3.07E+00 3.10B-02 3.07E+00

ZrO2:2H2O, (MI) 3.69E-04 1.32E-05 3.96E-05 2.63E-07 2.65E09 2.63E-07
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Total Ms Flow, (M) 3.31E+05 8.35E+02 2.51E+03 l.06E+05 1.07E+03 1.06E+05 1.08-01

C a d Ba, (MCi) 2.22+00 5.4E-03 1.768A2 7.46&01 7.54-03 7.46-01

Sr and Y, (MCI) 423E+01 1.07&01 3.2-01 1.36E+01 1.37E-01 136E+01

Te, (MO) 1.90E-03 4.80206 1.44E-05 6.11E-04 6.17E-06 6.11E-04

TRU, (MCi) 6.22-02 1.65E-04 4.94E-04 2.102-02 2.12E-04 2.10-02

Tow.1 MCi 4.47E+01 1.13-01 3.39E01 1.44+01 1.45S41 1.44+01

Ag+, (M) 4.20E01 1.06E-03 3.18E03 1.35E01 1.37E-03 1.35-01

At20, (NM) 9.04E+01 2.28E01 6.85E-01 2.91E+01 2.94E01 2.91E+01

A+3, (M) 3.67E+02 927301 2.78E+00 1.18E+02 1.19E+00 1.18B+02

A1203, (M) 1.00E+04 2.54E+01 7.61E+01 3.23E+03 3.26E+01 3.23E+03

AM+3, (M) 9.23E-03 2.33E-05 6.992-05 2.97&03 3.00-05 2.97B-03

Am2iS, (MT) 2.47E-06 6.2E-09 1.87E-08 2.47-06 2.49.09 2.47B.06

APM-, (MT) 2.18E-01 5.512-04 1.65E-03 7.02-02 7.09E04 7.02E-02

A.+5, (M) 1.522-01 3.84E-04 1.15E-03 4.89E2-2 4.94E-04 4.892-02

A4205. (NMT) 9.612+01 2.43E-01 7.28E-01 3.09E+01 3.12E-01 3.09E+01

B+3, (MI) 3.03E-01 7.66E-04 2.30E.03 9.76E-02 9.46B-04 9.76E.02

B203, (MI) 3.29E+00 8.30E-03 2.49E-02 1.06E+00 1.07B-02 1.06E+00

Ba+2, (WM) 9.43E-01 2.38E-03 7.15E-03 3.03E-01 3.068-03 3.0334!

B&O, (NIT) 5.98E01 1.51E-03 4.53E-03 1.92E-01 1.94E-03 1.92E01

Be+2, (MT) 2.32E-03 5.87E-06 1.76E-05 7.47E-04 7.55206 7.47E-04

BoO, (MT) 1.23E+01 3.10E-02 9.30E-02 3.95E+00 3.9902 3.952+00

Bi+3, (MT) 5.98E+01 1.51B-01 4.53E-01 1.92E+01 1.94341 1.92E+01

Bi203, (MT) 1.98E+02 5.00E-01 1.50E+00 6.37E+01 6.43E-01 6.37E+01

Carbon14, (NT) 1.38E-04 3.50E-07 1.05E-06 4.45H-05 4.49E-07 4.45-5

Ca+2, (MT) 4.58E+01 1.16E-01 3.47E-01 1.47E+01 1.49E-01 1.47E+01

Cacrisito, (Nm) 7.26E+03 1.83E+01 5.50E+01 2.33E+03 2.36E+01 2.33E+03

CO, (M) 1.42E+02 3.57-01 1.07E+00 4.55E+01 4.59E-01 4.55E+01

Cd+2, (MT) 2.42E+00 6.11E-03 1.83E-02 7.78E-01 7.86H-03 7.78001

CdO, (NIT) 7.72E+00 1.95-02 5.85E-02 2.48E+00 2.51E-02 2.48E+00

C+3, (N4T) 7.26E+01 1.83E-01 5.50E-01 2.33E+01 2.36E-01 2.33E+01

Cr2O3, (NT) 1.88E+02 4.74E-01 1.42H+00 6.03E+01 6.092-1 6.03E+01

CL-, (MT) 1.07E+00 2.69E-03 8.078.03 3.4301 3.46-03 3.43E-01

C03-2, (MT) 6.85E+01 1.73E.01 5.19E-01 2.20E+01 2.232-01 2.20E+01

Cr+3, (MT) 4.19E+01 1.06E-01 3.18E-01 1.35E+01 1.36E-01 1.35E+01

Cr203, (MT) 5.67E+01 1.43E.01 4.30E.01 1.82E+01 1.84E.01 1.823+01

C+, (M) 2.83E-02 7.13E-05 2.14E04 9.08E-03 9.17E-05 9.08E-03

C.20, (MT) 2.22305 5.62-08 1.69E07 7.19E.06 7.27-06 7.19.06

O+2, (MT) 2.28E-01 5.75B-04 1.73E-03 7.32-02 7.40-04 732E-02

C30, (mT) 5.71E+01 1.44B.01 4.32-01 1.83E+01 1.852-01 1.3E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

P-, (ME) 1.211+01 4.60=A2 1.38E.01 5.96E+00 5.92-02 5.M6E+00

PEQ+3, ) 2.47E+02 6.22E-01 1.5911+00 7.93E+01 .01-01 7.93E+01

Pe2OS, (Mi) 2.47E+03 6.24E+00 1.87E+01 7.94E+02 3.02E+00 7.94E+02

H20, ( ) 6.62E+01 1.67E-01 5.01E-01 2.13E+01 2.15-01 2.13E+01 1.5P-01

Hg+2, (WC) 2.752-03 6.94E-06 2.08E-05 3.83E-04 9.92E-06 3.83B-04

1., wI) 6.17E+00 1.56E.02 4.67E.02 1.98E+00 2.00E-02 1.9&E+00

K+, (f) 6.41E+00 1.62E.02 4.86E-02 2.06E+00 2.082-02 2.06E+00

K20, WAT) 6.67E-01 1.68E-03 5.05E-03 2.14501 2.17E-03 2.14-01

LA+3, (WI) 6.482+00 1.64E-02 4.912-02 2.082+00 2.11E2- 2.08E+00

L203, (ME) 1.68E+01 4.23E-02 1.27E-01 5.39E+00 5.44E2-2 5.39E+00

Li+, (WI) 7.50E-03 1.89E-05 5.68E-05 2.41E-&W 2.44E-05 2.412-03

Li2a, (NW) 1.70E-03 4.30E-06 1.29E-05 5.48PA4 5.53B-06 5.482-04

N4+2, (M) 3.36E+00 8.48E.03 2.54E-02 1.08E+00 1.09B-02 1.06E+00

Mg0, (M) 1.34E+01 3.38E-02 1.01E-01 4.30E+00 4.35E2. 4.30E+00

MaO2, (NC) 6.45E+01 1.63E-01 4.89E-01 2.07E+01 2.09E-01 2.07E+01

Mo+6, (Nm) 2.45E.01 6.18E-04 1.85E-03 7.86P20 7.94E-04 7.86PA2

MoO3, (M) 5.831+00 1.47E-02 4.42E-02 1.87E+00 1.892-0 1.27E+00

N&+, (WC) 2.82E+03 7.13E+00 2.14E+01 9.08E+02 9.17E+00 9.08E+02

N.20, (NW) 7.38E+02 1.86E+00 5.59E+00 2.37+02 2.40E+00 2.37E+02

Ni(OH)3. (M) I

Ni+3, (MT) 3.24E+00 8.18E-03 2.46E-02 1.04E+00 1.052-02 1.04E+00

Ni2FECN6, (NC) 1.68E+02 4.24E.01 1.27E+00 5.39E+01 5.45-01 5.39E+0!

NI2O3, (NIT) 1.79E+02 4.511E-e 1.35E+00 5.74E+01 5.80E-01 5.74E+01

Nio, (MT)

N02-, (NM) 2.25E+01 5.69E-02 1.71E-01 7.24E+00 7.31B-02 7.24E+00

N03-, (M )

Np+4, (M) 4.64E-02 LE17-04 3.51B-04 1.49E.02 1.51B-04 1.49P22

NpM2 , (MT) 4.45E-03 1.12E-05 3.37E-05 1.43E-03 1.44E-05 1.43E-03

OH-, (NT) 3.01E+05 7.59E+02 2.28E+03 9.67E+04 9.76E+02 9.67E+04

P205, (MT) 2.51E+03 6.33E+00 1.90E+01 8.06E+02 8.14E+00 8.06E+02

P205:24W, (MT) 1.59E-01 4.02E-04 1.21E-03 5.112-02 5.16B-04 5.112-02

Pb+4, (MT) 1.00E+00 2.53E103 7.59.03. 3.22B-01 3.25H.03 3.22E.01

Pbm, (mT) 2.99E+02 7.55E-01 2.26E+00 9.60E+01 9.70B-01 9.60E+01

P04-3, (MT) 7.212+01 1.82E-01 5.47E-01 2.32B+01 2.34B.01 2.32E+01

POLY, (MT) 2.13E-05 5.37E-08 1.61E-07 2.13-45 2.15B.07 2.13E-05

Pu+4, (MT) 1.44"-01 3.65E-04 1.09E-03 4.642-02 4.692.04 4.64B-02

PUN2, (MT) 3.70E-03 9.35E.06 2.81E.05 1.192-03 1.20-05 1.19B-03

Si+4, (MT) 2.41E+01 6.09E-02 1.83E-01 7.75E+00 7.832-02 7.75E+00

SiO2, (MI) 1.222+02 3.09E.01 9.26E.01 3.93E+01 3.97E-01 3.93E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

S03, (NM)
S04-2, (M) 1.20E+00 3.03A03 9.08B-03 3.451- 3.99E-03 3AS-01

Sr+2, (WT) 1.12E+01 2.84E-02 8.51-02 3.61E+00 3.65E-02 3.61E+00

SgO, (Ml) 3.01E-03 7.60B-06 2.28-05 9.6804 9.77B.06 9.68B-04

Tc207. (MI) 9.62E-03 2.43E-05 7.29-05 3.09-03 3.12-05 3.09E-03

TcO4-, (MT) 1.73E-01 4.38E-04 1.31E-03 5.57Eh2 5.63E.04 5.711-02

i2. (Nr) 2.16E-02 5.45E-05 1.64E104 6.94E-03 7.01E-05 6.94E-3

Tot Org C.,bon. (MT) 3.53E+01 8.92E-02 2.68E-01 1.14E+01 1.15P-01 1.14E+01

U309, (M) 7.33E-01 1.85E-03 5.55E-03 2.36E-01 2.38-03 2.36P-01

U02+2. (Ml) 5.08E+02 1.28E+00 3.95E+00 1.63E+02 1.65E+00 1.63E+02

UO3, (MT)

V+5, (Na) 5.73E-02 1.45F-04 4.34E-04 1.8402 1.86E04 1.84B.02

Y205, (MT) 2.20E+01 5.56E-02 1.67E-01 7.08E+00 7.15E-02 7.06E+00

W02, (m)

WO3, (MT) 4.66E+01 1.81140 3.53E-0 1.50E+01 1.51E-01 1.50E+01

Za+2, (Na) 2.89E-01 7.29E-04 2.19E-03 9.28&.2 9.37E.04 9.28E-02

ZnO, (Na) 2.16E+01 5.46E102 1.64E-01 6.95E+00 7.02E-02 6.95E+00

Zr+4, (MT) 8.45E+01 2.13E-01 6.40E.01 2.72E+01 2.75E101 2.72E+01

2±02, (NT) 4.77E+02 1.20E+00 3.61E+00 1.53E+02 1.55E+00 1.53E+02

ZrO2-.HZO, r) 1.25E+02 3.15E-01 9.45-01 4.01E+01 4.05E-01 4.01E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Total Lite" 7.09E+06 4.40E+04 1.34E+07 1.02E+05 1.33E+07 1.33E+07 1.2E+09 4.21E+06

Spoeifc Gravity 1.00E+00 1..00+00 1.002+00 1.0.E+0 1.02+00 1.00E+00 1.17E+00 1.00E+00

Total Mn. Flow, (MI) 7.10E+03 4.40B+01 1.34B+04 1.02E+02 1.34E+04 1.34E+04 1.78E+06 4.21E+05

Co amd Ba, (MCI) 7.418-01

Sr ad Y, (MCi) 1.34E+01

TC, (MCi) 5.70E-04

TRU, (ACi) 1.61E-02

Totl MCi 1.42E+01

AS+, (NT) 1.33B-01

AU(OH)4-, (NM) 6.20E-04

AI+3, (NT) 6.17E+01

Am+3, (WI) 2.93E-00

As +5, () 4.82E4-2

B+3, (MI) 9.63E-

Ba+2, (T) 2.99E-01

B+2, (MT) 7.37-04

Bi+3, (NT) 1.90E+01

Carbot14, (fM) 4.39B.05

C2H403, (MT)

C204-2, (MT')

C.+2, (MT) 1.45E+01

Caocrizite, (MT) 2.41+02

Cd+2, (NIT) 7.68-01

Cc+3, (MT) 2.30E+01

('M) 3.74E-01

C77 (NM)

CO, (M 1.26E+00 1.25E+00 1.26-02 1.26E-02 12SE2
C02, (MT) 1.46E+01 1.44E+01 1.46-01 1.46E-01 1.47E-01

C03-2. (NIT)

Cr(OH)+-, W) 1.52-05

Cr+3, (MT) 7.*0E+00

Co+, (wr) 9.03E-03

CA+2, wMT 7.22E.02

DTPA-3, (WT

F- WMT) 2.99E+04

P2. (mr)

F;,+3, (?f) 4.580+01

FPCN6-3. (VT) 4.72-02

FESA, (IT)
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TOWi Ma Fw, W) 1.08E-01 5.38204 1.07-01 1.07E-01 1.05E+05 2.19E+00

Ce and B4, (MCi) 7-2E-2

Sr and Y, (MCI) 1-6E+00

Te, (MCI) 9.15E-5

TRU, (MCI) _.5___

Total MCi 1.45E+00

Ag+. (MT') 13E

A920, () 2.93E+01

M+3, (M)5.92+01

A1203, (T)3 +03

Am+3, (MT 2.97E-04

Am2O3, (M) 2.47E-06

APM-, (W) 7.07

Az+5, (MT) 4.94

Af2O5, (MT) 3.1+01
B+3, (MT) 9.76P-

B203, (MT) 1.06E+00

Ba+2, (M) 3.04-
BaO, (m 1.93E-01
E+2. (m) 7.47E.05

BOO, (%M 3.97E+00

Bi+3, (M) 1.93+00

81203, (M) 6.41E+01
Carbon14, (NMT) 4E-06

C.+2, (MT) 1.47E+00
Cnceiwitc, (MT) 2.11E+03

C.O, (WT) 4.8E+01

C4+2, (MT) 7.79-02

CdO, (LT) 2.SOE+o0

Ca+3, (T) 2.34E+00

C2O3, (Nf) 6.07E+01

Cl-, (MT) 3.432-02

C03-2, (MIT) 2.21E+00

Cr+3, (MT) 6.76E+00

Cr203, (WI) 1.84E+0!

CS+, (MT) 9.09-04

Cr2o, (M) 7.24E-06

Cu+2, (MT) 7.332-03

Cuo, (MT) 1.85E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

F-, (6Mr 5.6E-01

FC+3, (vmr 3.90+01

t23, ('M) 7.99E+02

H20, (m) LO.E-01 33E-04 1.07201 1.07E-01 2.14E+01 1.10E+00

Hg+2, (M S.4E-05

I-, (M) 19E4-01

TC+, (M2 2.06E-01

X20, (WI) 2.16E-01

La+3, (WI) 2.09B-01

LI203, (MI) 5.43E+00

LU+, (MT) 2.41E-04

LI2O, (MT) 5.51E-04

M+2, vMl) 1.BE-01

M1o, (M 4.33E+00

.MnO2, (MI) 2.08E+00

Mo+6, (Ml) 7.37-03

MoOS, (MT) 1.89E+00

Na+, (A) 9.68E+01

N420, (M) 2.39E+02

Ni(OH)3, (MNr)

Ni+3, (MT) 1.04E-01

Ni2PECN6, (MT) 5.43E+01

M4203, (MT') 5.78E+01

NiO, (MT)

1402-, (MT) 7.2501

NO-, (MT)

Np+ 4, (MT) 7.48E-03

NpO2. (NMT) 1.44-03

OH-. (MT) 9.71E+04

P205, (M) S.112+2

P20524W, (MI) 5.12E-0
Pb+4, M 3.22(Nl2

PbO2. (M) 9.67E+01

P04-3, (Ml) 2.-21+00

POLY, (MT) 1.10E+00

Pu+4, (MT) 2.33-02

PuO2, (MT) 1.20E-03

7.+4, (Mr) 7.76E-01

SiO2, (MT) 3.95E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

S03, (MT)

S04-2, (M1) S.dE-2

Sr+2, (Mr) 3.62EA1

SrO, (MT) 9.74E-04

Tc207, (M) 3.11E-03

TcO4-, (MT) 5.-E-03

Ti2, (Mr) 6.9E-03

Tot Oq Carbon, (MI) 1.14E+00

U308, (MI) 2.37E-01

U02+2, (MT) 1.63E+01

U03. (M)

V+5, (MT) 1.84E-03

V205, (MI) 7.13E+00

WO2, (MT)

WO3, (MT) 1.51E+01

Z.+2, (?AT) 9.28E-03

ZnO, (MI) 7.00E+00

Zr+4, (MI) 2.72+00

ZrO2, (MT) 1.54E+02

ZrO2:H2O, (MY) 4.01E+00
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Total ltu 4.32E+08 1.51E+09 4.98E+08 9.292+08 1.51E+09 1.532+10 3.94E+07 1.53E+10 1.9$E+09 1.38E+10

segdQGvity 1.00E+00 1.17E+00 1.00E+00 1.00E+00 1.17E+00 1.17E+00 1.171+00 1.17E+00 1.171+00 1.17B+00

Total M sFlow, (M) 4.33E+05 1.76E+06 4.98E+05 9.31E+05 1.76E+06 1.79E+07 4.4&E+04 1.79E+07 2.31E+06 1.61E+07

C and Ba, (C) 5.18E-03 7.36E-01 5.12E-03 7.36E-01 7.44E+00 1.6E402 7.42E+00 9.57E-01 6.70E+00

Sr and Y. (MCi) 9.38E-02 1.33E+01 9.382M 1.33E+01 1.35E+02 3.371-01 1.34E+M 1.73E+01 1.21E+02

Te, (MCi) 3.98E.06 5.66E.04 3.98246 5.66E-04 5.72103 1.43E05 5.702-03 7.36-04 5.15E-03

TRU, (MCi) 1.13E-04 1.60B.02 1.13B-04 1.60202 1.2E.01 4.04E-04 1.61B.01 2.0GE-02 1.46201

Toal MCi 9.91E-02 1.41E+01 9.91-02 1.41E+01 1.42+02 3.-6E01 1.42E+02 11.3E+01 1.28E+02

Ag+, (M) 9.31E-04 1.32E-01 9.31H-04 1.32E-01 1.34E+00 3.34E03 1.33E+00 1.72-01 1.202+00

AI(OH)4-, (MT) 4.33E-06 6.15E04 4.33E-06 6.15E-04 6.22E03 1.55B05 6.2003 8.001-04 5.60803

AI+3, (MT) 4.32E-01 6.13E+01 4.32&01 6.13E+01 6.19E+02 1.55E+00 6.12E+02 7.97E+01 5.58E+02

Am+3, (MT) 2.05E-05 2.91E.03 2.05E-05 .2.91-03 2.94E.02 7.34E-05 2.93-02 3.78-03 2.65202

As +5, (MT) 3.37E04 4.79E-02 3.37E-04 4.79-02 4.94-01 1.21-03 4.282-01 6.22E02 4.36201

B+3, (MY) 6.73E-04 9.56E-02 6.73E.04 9.56E02 9.65E.01 2.41-03 9.6301 1.24E-01 5.702-01

Ba+2, (MT) 2.09E-03 2.97E-01 2.09E-03 2.97F41 3.00E+00 7.50E.03 2.99B+00 3.862-01 2.70E+00

Be+2, (MT) 5.15E-06 7.32E-04 5.15E-06 7.32E.04 7.39-03 1.95E-05 7.37E-03 9.51E.04 6.66E-03

Bi+3, (M) 1.332.01 1.88E+01 1.33E-01 1.88E+01 1.90E+02 4.76E.01 1.90E+02 2.45E+01 1.71E+02

Czeol14, (M) 3.072-07 4.36E-05 3.07E-07 4.36-05 4.40E-04 1.10E06 4.39-04 5.66B-05 3.96-04

C2H403, (MY)

C204-2, (NM)

Ca+2, (My) 1.OIE-01 1.44E+01 1.01E-01 1.44E+01 1.46E+02 3.642-01 1.45E+02 1.371+01 1.31E+02

Cmorinito, (MT) 1.68E+00 2.39E+02 1.68E+00 2.39E+02 2.42E+03 6.04E+00 2.41E+03 3.118+02 2.18E+03

Cd+2, (MT) 5.37E-03 7.63E-01 5.37E-03 7.63E-01 7.70E+00 1.932-02 7.68E+00 9.91-01 6.94E+00

Ce+3, (MT) 1.61E-01 2.29E+01 1.61E-01 2.29E+01 2.31E+02 5.77E-01 2.30E+02 2.97E+01 2.08E+02

Cl-, (MT) 2.61E-03 3.722-01 2.61E-03 3.72E-01 3.75E+00 9.38E03 3.74E+00 4.83E-01 3.38E+00

C2, (WT)

Co, (MT) 8.92E-05 1.27-02 8.92E-05 1.27-02 1.28E-01 3.20204 1.28 01 1.65202 1.15F-01

C2. (NT) 1.032-03 1.46E-01 1.03B-03 1.46E-01 1.48E+00 3.69E03 1.47E+00 1.90E01 1.33E+00

C03-2, (MT)

Cr(OH)4-, (MT) 1.07E.07 1.51E-05 1.07P-07 1.51E-05 1.532.04 3.82B07 1.52E-04 1.972-05 1.38-04

Cr+3, (NI) 5.45B.02 7.74E+00 5.458-02 7.74E+00 7.82E+01 1.95E-01 7.40E+01 1.012+01 7.04E+01

C,+, (MT) 6.31E-05 8.97E-03 6.31E05 9.97E-03 9.06&2 2.26E04 9.041-02 1.17-02 .16-02

Cu+2, (?AT) 5.05E.04 7.172-02 5.05E-04 7.17&02 9.24E01 18&03 7.23E201 9.32202 6.53E01

DTPA-3. (MT)

F-, (NIT) 2.02E+0 2.87E+04 2.02E+02 2.87E+04 2.90B+05 7.25E+02 2.39E+05 3.73E+04 2.61E+05

P2, (MT)

Fc+3, (MY) 3.20E-01 4.54E+01 3.20E-01 4.54E+01 4.59E+02 1.15E+00 4.58E+02 5.91E+01 4.13E+02

FcCN6-3, (MT) 3.30E-04 4.69-02 3.302-04 4.69E-02 4.74E-01 1.18E-03 4.72-01 6.09E-02 4.27E-01

FESA, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (Ml) 4.323+01 6.85E+03 1.523+01 6.34E+01 6.E5+03 6.92E+04 1.73E+02 6.90E+04 8.90E+03 6.23E+04

HZ, (M) 2.75E-14 2.75F,14 2.783-15 6.953-11 2.77E-15 3.58E-16 20-I15

H20, (MT) 4.31E+05 1.40E+06 4.97E+05 9.28E+05 1.40E+06 1.42+07 3.56+04 1.42E+07 1.833+06 1.28E+07

H=W. (MT) 1.58E+00 2.25E+02 1.28B+02 1.30E+02 2.25E+02 2.2E+0 5.71E+00 2.28E+5 2.94E+02 2.06E+03

HCOO-, (MT)

HS, (MT)

Hg+2, (M) 6.09E-06 8.66E.04 6.09E-06 t.66E-04 8.74-03 2.19E-05 8.72E-03 1.13-03 7.88E-03

Ha, (Mh) 1.54E-06 2.18E.04 1.42-06 2.18E-04 2.21H-03 5.52E-06 2.20E.0 2.4E-04 1.99E-03

I-, (MT) 1.37E-02 1.94E+00 1.37E-2 1.94E+00 1.96E+01 4.90E-02 1.%E+01 2.53E+00 1.77E+01

a, (M)

K+, (NMT) 1.42B-02 2.02E+00 1.42E-02 2.02E+00 2.04E+01 5.10E-02 2.04E+01 2.63E+00 1.94E+01

LA+3, (1,) 1.44E-02 2.04E+00 1.44E-02 2.04E+00 2.06E+01 5.15E-2 2.06E+01 2.65E+00 1.86E+01

Li+, (Mr) 1.67E-05 2.37E-03 1.673-05 2.37B-03 2.39E-02 5.97E-05 2.38E-02 3.08E-03 2.15E.02

Mg+2, (MT) 7.44E-03 1.06E+00 7.44E-03 1.06E+00 1.07E+01 2.67E-02 1.07E+01 1.38E+00 9.62E+00

Mn+4, (MT) 9.03E-02 1.28E+01 9.03E-02 1.28E+01 1.30E+02 3.24B-01 1.29E+02 1.67E+01 1.17E+02

Mno2, (MT) 1.64-07 2.332.05 1.64E47 2.33-05 2.35E-04 5.87E-07 2.34E-04 3.02-0 2.12E-04

Mo+6, (MT) 5.46E-04 7.76E-02 5.46E.04 7.76E-02 7.94E-01 1.%E-03 7.82E-01 1.01F-01 7.06E-01

MoO4-2, (MT) 2.02E-06 2.88E-04 2.02E.06 2.88E-04 2.91E-03 726E.06 2.90E-03 3.74E-04 2.62E-03

I2, (MT) 1.05E-05 1.49E-03 1.05E-05 1.49E-03 1.50E-02 3.76E-5 1.0E-02 1.94B-03 1.363-a

?2O, (MT)

Na+, (MT) 5.98E+00 8.50E+02 5.98E+00 8.50E+02 8.59E+03 2.15E+01 8.57E+03 1.11E+03 7.74E+03

NH2OH, (MI)

NH3, (MT) 6.71E-06 9.54E.04 6.71E-06 9.54E-04 9.63E-03 2.41E-05 9.61E-03 1.24E-03 8.68E-03
NH4+, (MT) 1.41E-07 2.01E-05 1.413-07 2.01E-05 2.03E-04 5.07E-07 2.02E-04 2.61E-05 1.83E-04

Ni+3, (MT) 1.56E-02 2.21E+00 1.56E-02 2.21E+00 2.23E+01 5.58E-02 2.23E+01 2.81E+00 2.01H+01

NO. (MT)

N02, (MT) 9.14E-04 1.30E-01 9.14E-04 1.3-01 1.31E+00 3.283-0 1.31B+00 1.69E-01 1.18E+00

N02-. (MT)

N03-. (T) 2.29E+03 3.26E+05 9.34E+02 3.23E+03 3.26E+05 3.29E+06 8.233+03 3.28E+06 4.23E+05 2.9E+06

Np+4, (WT) 6.02E-05 8.55E-03 6.02E-05 8.5E-03 8.63E-02 2.16E-04 8.61E-02 1.112-02 7.783302

02, (MT) 5.27E-05 7.49E-03 5.27E-05 7.49E-03 7.57E-02 1.89E-04 7.55E-02 9.74E-03 6.82E-02

OH., (MT)

ORGS, (Mr)

ORar. (MT)

ORGU, (MT)

P205, (MT)

Pb+4, (T) 2.22E-03 3.153-01 2.22E-03 3.15E-01 3.19E+00 7.96E-03 3.18E+00 4.10E-01 2.87E+00

P04-3, (MT) 1.60E-01 2.28E+01 1.603.01 2.28E+01 2.30+02 5.75341 230E+02 2.%E+01 2.07E+02

POLY, (MT) 2.29E-06 1.87E-02 8.70E-03 8.71E-03 1.87E-02 1.90-01 4.74-04 1.89E-01 2.44-02 1.712-0l
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Table A-1. Material Balance for Integrated Pretreatmnent-High-Lvel Waste
Vitrification Flowsheet.

PTA-3, (WT) 3.61504 5.13E-02 3.61E-04 5.13-O2 5.18E-01 1.30E- 5.17E-01 6.67-02 4.67E-01

Pu+4, (Nw) 1.87B.04 2.66-02 1.m7o-04 2.66E.02 2.69E.01 6.72204 2.68-01 3.46E-02 2.42E-01

Si+4, (MT) 5.36E-02 7.62E+00 5.36E-02 7.62E+00 7.69E+01 1.92E-01 7.67H+01 9.90B+00 6.93E+01

S02, (m)

S03. (M)

S04-2, (NT) 8.65E-03 1.23E+00 8.65&03 1.23E+00 1.24E+01 3.10B-02 1.24E+01 1.60E+00 1.12E+01

Sr+2, (T) 2.49E-02 3.54E+00 2.49E-02 3.54E+00 3.8E+01 .95&02 3.57E+01 4.61E+00 3.2E+01

Suga, (MI)

TcO4-, (MT) 3.84E-04 5.46E-02 3.84B-04 5.46-02 5.51-01 1.38303 5.50E-01 7.10-02 4.97E201

Ti+4, (MT) 1.38E-04 1.95B-02 1.383.04 1.95e-02 1.97E-01 4.93E-04 1.97B-01 2.34E-02 1.78E01

Tot Or Crbon, (MT) 7.83E-02 1.11E+01 7.83E2- 1.11E+01 1.12E+02 2.S12-01 1.12E+02 1.45E+01 1.01E+02

U02+2, (Mr) 1.13E+00 1.60E+02 1.13E+00 1.60E+02 1.62E+03 4.04E+00 1.612+03 2.08E+02 1.46E+03

V+, (MT) 1.27E-04 1.81E-02 1.27E-04 1.81-02 1.32E-01 4.56E-04 1.82B.01 2.35-02 1.64E-01

W+6, (MT) 6.70E.10 9.522-09 6.70E-10 9.52B-08 9.61E-07 2.40E-09 9.592-07 1.24E-07 2.66H-07

Zn+2, (MT) 6.40E-04 9.09E-02 6.40E-04 9.092-02 9.18E-01 2.29E-03 9.15E.01 1.18E-01 8.27-01

Zr+4, (MT) 3.46E-01 4.91E+0-01 4.9101 4.91+01 4.96E+02 1.24E+00 4.95E+02 6.38E+01 4.47E+02

ZrO2:2H20, (MT) 4.602-36 1.152-3 4.59E-36 6.57E-37 4.16E-36
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Total Mam. Flow, (MI) 1.04E+05 1.762+03 1.04E+05 1.76E+03 2.M0E+05 7.00E+02 2.79E+05 2.80E+03 2.77E+05

Co .d Ba, (MCI) 7.39E-02 1.26-03 7.39E2-2 1.26-03 2.00E-01 4.99-04 1.99E-01 2.00-03 1.91201

Sr amd Y, (MCi) 1.34E+00 2.29.02 1.34E+00 2.29-02 3.63E+00 9.06-03 3.422+00 3.63-02 3.59E+00

Te, (MCI) 9.00E-5 1.53E-06 9.00E45 153B-06 2.43E-04 6.0E-07 2.43E-04 2.43-06 2.41E-04

TRU, (MCI) 6.45E-03 1.10E-04 6.452-03 1.101-04 1.74E-02 436E45 1.74B-02 1.74E-04 1.72E2

Total MCi 1.42E+00 2.42E-02 1.42E+00 2.42B2- 3.84E+00 9.61-03 3.93E+00 3.342-02 3.81E+00

Ag+, (MI) 1.33-02 2.27E-04 1.33E-02 2.27B-04 3.60E-2 .99E-05 3.59-02 3.60204 3.56E-02

A820, (NM 2.88E+01 4.90-01 2.88E+01 4.90-01 7.78E+01 1.952-01 7.76E+01 7.78E-01 7.70E+01

A1+3, (MT) 5.82E+01 9.92E-01 5.82E+01 9.92E-01 1.71+02 3.948-01 1.7E+02 1.571+00 1.56E+02

A=W, (MT) 3.19E+03 5.45E+01 3.19E+03 5.45E+01 1.64E+03 2.16E+01 1.62E+03 2.64E+01 8.55E+03

Am+3, (MI) 2.92B-04 4.98E-06 2.92E-04 4.981-06 7.90B-04 1.972-06 7.38204 7.90E-06 7.82E-04

Am2O3, (MT) 2.43E46 2.43E-06 2.43E-06 6.0SE-09 2.42B-06 2.43B46 2.41B.06

APM., (M) 6.95-02 1.19E-03 6.95-02 1.19E-03 1.8-801 4.70B04 1.872-02 1.8-03 1.86E-01

As+5, (NW) 4.81E-03 8.20-05 4.81E-03 8.20245 1.30102 3.25-05 1.30-02 1.302-04 1.29-02

As205, (NM) 3.06E+01 5.21E.01 3.06E+01 5.21-01 .27E+01 2.07-01 8.25E+01 327-01 3.19E+01

B+3, (T) 9.60B-03 1.64E-04 9.60E03 1.64E-04 2.60-02 6.49E-05 2.59202 2.60E.04 2.72-02

B203, (MT) 1.05E+00 1.78-02 1.05E+00 1.782-M 2.83E+00 7.07503 2.82E+00 2.8342- 2.80E+00

Ba+2, (MI) 2.98E-02 5.09E-04 2.98E-02 5.09E.04 8.072-02 2.02B-04 8.05-02 8.07B-04 7.99-02

BaO, (MT) 1.90E-01 3.24E-03 1.90101 3.24E-03 5.14E.01 1.29-03 5.13E-01 5.14B-03 5.09E.01

Be+2, (MT) 7.35E-05 1.252-06 7.35E-05 1.252.06 1.99E-04 4.97E-07 1.981-04 1.992-06 1.97B04

B.O. (MT) 3.91E+00 6.66E-02 3.91E+00 6.66&02 1.06E+01 2.64E-02 1.05E+01 1.06B-0 1.05E+01
Bi+3, (MT) 1.89E+00 3.23-02 1.89E+00 3.23E02 5.12E+00 1.238&02 5.11E+00 5.12-02 5.07E+00

B23, (MI) 6.30E+01 1.07E+00 6.30E+01 1.07E+00 1.70E+02 4.262-01 1.70E+02 1.70E+00 1.69E+02

Carbon14, (MT) 4.37E-06 7.46E-08 4.37E-06 7.46B48 1.18-05 2.96-0 1.182-05 1.187-0 1.17-05

Ca+2. (NT) 1.45E+00 2.472-02 1.45E+00 2.47-02 3.91E+00 9.79E-03 3.91E+00 3.91E2 3.&SE+00

Camcrioitc, (MT) 2.08E+03 3.54E+01 2.08E+03 3.54B+01 5.62E+03 1.41E+01 5.60E+03 5.62E+01 5.56E+03

C.O, (MT) 4.50E+01 7.68B.01 4.50E+01 7.68E-01 1.22E+02 3.02401 1.222+02 1.2E+00 1.211+02

Cd+2, (MT) 7.66E-02 1.31E-03 7.66-02 1.31E-03 2.07-01 5.18E-04 2.07E-01 2.0703 2.05&01

CdO. (MT) 2.46E+00 4.19E-02 2.46E+00 4.19E-02 6.64E+00 1.662-02 6.63E+00 6.64E-02 6.54E+00

Ce+3, (WT) 2.30E+00 3.912-02 2.30E+00 3.91E-02 6.21+00 1.55E-02 6.20E+00 621E-02 6.15E+00

Cr203, (MT) 5.97E+01 1.02E+00 5.97E+01 1.02E+00 1.61E+02 4.04E-01 1.61E+02 1.61E+00 1.60+02

Cl-, (MI) 3.37-02 5.75E-04 3.37-02 5.75E-04 9.12E02 2.2E-04 9.09-02 9.12E-04 9.02E-02

C03-2, (MI) 2.17E+00 3.70E-02 2.17E+00 3.70E-02 5.86E+00 1.47E-02 5.85E+00 5.36B-02 5.802+00
Cr+3, (MT) 6.65E+00 1.13E-01 6.65E+00 1.13B01 1.80E+01 4.50E-02 1.79E+01 1.0-01 1.78E+01
C203. (NMT) 1.80E+01 3.08E-01 1.80E+01 3.08E-01 4.81E+01 1.22F-01 4.97E+01 4.881E01 4.83E+01

C4+, (MT) 2.94E-04 1.52E.05 8.94E-04 1.522,05 2.42E-03 6.04E-06 2.412&03 2.42E-05 2.39E-03

C,2O, (MT') 7.122.06 1.21-07 7.12E-06 1.21E07 1.91E-05 4.771-0 1.9805 1.91E-07 1.391-05

Cu+2, (MT) 7.20E-03 1.23-04 720E03 1.23B-04 1.95B-02 4.87E-05 1.94&02 1.95104 1.93-02

Cuo, (MT) 1.82E+01 3.10-01 1.822+0! 3.10201 4.91E+01 1.2E-01 4.90E+01 4.912-01 4.16E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

P-, (MY) 5.76E-01 9.82E-03 5.76E-01 9.E-03 1.56E+00 3.90-03 1.55E+00 1.56E-02 1.4E+00

Fc+3. (MT) 3.91E+01 6.66E-1 3.91B+01 6.66E-01 1.06E+02 2.64E-01 1.06E+02 1.06E+00 1.05E+02

Pe2m, (C) 7.62+02 1.34E+01 7.86E+02 1.34E+01 2.13B+03 5.31E+00 2.12E+03 2.13E+01 2.10E+03

H20, (MN) 2.21E+01 3.77E-01 2.21E+01 3.77F-01 5.99E+0 1.402-01 5.97E+01 5.99201 5.93E+01

Hg+2, (Mr) 8.69E-05 1.48E-06 8.69E-O5 1.483-06 2.3E-04 5.31P,07 2.42-04 2.35-06 2.33E-04

I-, (NT) 1.95E-01 3.33E-03 1.95E-01 3.33E-03 5.28801 1.32-03 5.262-01 5.28E03 5.22-01

K+. (Mn) 2.038-01 3.46E-03 2.032-01 3.46B.03 5.49E.01 1.37E-03 3.47&41 5.492-3 5.43E-01

20, (N) 2.12-01 3.62E-03 2.12E-01 3.62E-03 5.74E41 1.44E.03 5.72-01 5.74E-3 5.68E.01

L&+3, (Mr) 2.05E-01 3.50E-03 2.052,01 3.0-03 5.55-01 1.39E-03 5.53E41 5.55E-03 3.492-01

La203, (NMT) 5.332+00 9.09E-02 5.332+00 9.09-02 1.44E+01 3.61E-02 1.44E+01 1.442-01 1.43E+01

Li+, (M) 2.37E-04 4.05E-06 2.37E-04 4.05E-06 6.42E-04 1.60E-06 6.40E-04 6.42E-06 6.35E-04

Li20, (M) 5.42E-04 9.24E.06 5.42E-04 9.24E-06 1.47243 3.67B-6 1.46E-03 1.47E-05 1.452-03

Mg+2, (NM) 1.06E-01 1.81E-03 1.06E-01 1.31E-03 2.172-1 7.18-04 2.37E-01 2.97E-03 2.34B-01

MgO, (NIT) 4.26E+00 7.26E-02 426E+00 7.26E-02 1.15E+01 2.382-0 1.15E+01 1.1201 1.14E+01

Mn, (NIT) 2.04E+00 3.48E-02 2.04E+00 3.48i-02 5422+00 1.38E-02 3.SOE+00 5.52E-02 5.46E+00

Mo+6, (MY) 7.74E-03 1.32E-04 7.74E-03 1.32E-04 2.09E-02 5.232-05 2.09E-02 2.09B.04 2.07-02

MoOs, (WA) 1.86E+00 3.16E-02 1.96E+00 3.16F2- 5.02E+00 1.25E-02 5.00E+00 5.02E-02 4.97E+00

Na+, (MY) 8.53E+01 1.45E+00 8.53E+01 1.45E+00 2.31E+02 5.77E-01 2.30E+02 2.31E+00 2.28E+02

N420, (MY) 2.35E+-02 4.002+00 2.35E+02 4.00E+00 6.352+02 1.59E+00 6.33E+02 6.35E+00 6.2*E+02

Ni(OH)3, (MY)

Ni+3, (MT) 1.03E-01 1.75E-.03 1.03E-01 1.75E-03 2.77E.01 6.93-04 2.772-01 2.77E-03 2.74E-01

NI2PECN6, (MT) 534E+01 9.10E-01 5.34E+01 9.108-01 1.44E+02 3.618-01 1.44E+02 1.44E+00 1.43E+02

NiLO3, (MT) 5.69E+01 9.69E-01 5.69E+01 9.69E-01 1.54E+02 3.84E-01 1.53E+02 1.54E+00 1.52E+02

Nio, (MT)

N02-, (MY) 7.12E-01 1.21E-02 7.12E-01 121E-02 1.93E+00 4.82E43 1.92E+00 1.93E-02 1.91E+00

NO]-. (NIT) ___

Np+4, (MT) 7.35E-03 1.25E-04 7.35E-03 1.25E-04 1.99,-02 4.97E4 1.98P-02 1.99E-04 1.97E-02

NpOZ, (MT) 1.42E-03 2.41E-05 1.42E-03 2.41E-05 3.82B-03 9.55E-06 3.81E203 3.32E-05 3.78E-03

OH., (M) 9.54E+04 1.63E+03 9.54E+04 1.63E+03 2.58E+05 6.452+02 2.58E+05 2.E+03 2.56E+05

P205, (MT) 7.98E+02 1.36E+01 7.98E+02 1.36E+01 2.16E+03 5.39E+00 2.15E+03 2.16E+01 2.14E+03

P205:24W, (MT) 5.03E-03 8.58E-05 5.03E-03 8.58E-05 136E-02 3.40P-05 136E-02 1.36E-04 1.35E-02

Pb+4. (MT) 3.17E-02 5.40E-04 3.172-C2 5.40E-04 8.57E02 2.142-04 8.55E-02 8.57E-04 8.48P-02

PbO2, (MT) 9.51E+01 1.62E+00 9.51E+01 1.628+00 2.57-+02 6.43E-01 2.57+02 2.57+00 2.55E+02

P04-3. (WT) 2.28E+00 3.89E-02 2.28E+00 3.89&-2 6.17E+00 1.4E-02 6.16E+00 6.173-02 6.11E+00

POLY, (MT) 1.08E+00 1.08E+00 1.062+00 2.69E-03 1.06E+00 1.08E-02 1.07E+00

Pu+4, (MT) 2.29E-02 3.90E-04 2.29-02 3.90E-04 6.19F-02 1.55-04 6.17P02 6.192-04 6.132-02

PuO2, (wT) 1.18E-03 2.012-05 1.18,-03 2.012-05 3.182-03 7.94E-06 3.17E-03 3.183-03 3.14B-03

Si+4, (MT) 7.63E-01 1.30E-02 7.63-01 1.302-02 2.06E+00 5.16E-03 2.06E+00 2.06E-02 2.04E+00

8i02, (MY) 3.89E+01 6.632-01 3.89E+01 6.63-01 1.05E+02 2.63E01 1.05E+02 1.05E+00 1.04E+02

A-89



WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment--High-Level Waste
Vitrification Flowsheet.

S YM

S03, (r
SO4-2, (M 3.79E-2 6.46E.04 3.79B42 6.46E.04 1.03E-01 2.6E44 1.02E-01 1.03E-O3 I.ZE.1

Sr+2, (?T) 3.46E-01 6.06E-03 3.56-01 6.06E.03 9.61-01 2.40OS 9.592-1 9.61E-03 9.E-01

so, (MT) 9.8-04 1.63S-05 9.8E-04 1.63-05 2.59-OS 6.47E-06 2.58-03 2.59E-05 2.56E-03

Tc207, (WT) 3.06B-03 5.22-05 3.06B-03 5.22 5 3.27-03 2.07205 8.25203 8.272-05 8.19E-03

TcO4-, (MT) 5.48E-03 9.35E-05 5.48E-03 9.35E-05 1.4802 3.71E-05 1.48&-02 1.48-04 1.47B-02

Ti2, (Mr) 6.87-03 1.17F-04 6.87-03 1.17E-04 1.16E-f 4.64B-05 1.5E-02 1.6E-04 1.84-02

Tot Org Carbon. (MT) 1.12E+00 1.91-02 1.12E+00 1.912-02 3.02E+00 7.56E-03 3.01E+00 3.02-02 2.99E+00

U306, (MT) 233E-01 3.98-03 2.33F-I 3.982-03 6.31E01 1.8-E03 6.29E-01 6.31E-C3 6.25E-01

U2+2, (Wr) 1.612+01 2.74E-01 1.61E+01 2.742-01 4.35E+01 1.09E-01 4.34E+01 4.352-01 4.30E+01

U03, (M)
V+5, (MT) 1.81-03 3.09-05 1.81E-03 3.09E-05 4.90E-03 1.23E-05 4.89-03 4.9005 4.6-03

V205, (MT) 7.01E+00 1.20E-01 7.01E+00 1.20201 1.90E+01 4.74&02 1.89E+01 1.90E-01 1.38E+01

W02, (MT)

W03, (MT) 1.48E+01 2.53E-01 1.48E+01 2.532-01 4.01E+01 1.00E-01 4.00E+01 4.01201 3.97E+01

Za+2, (M) 9.13E-03 1.56.04 9.13E-03 1.56-04 2.47E.02 6.17E-05 2.46E-02 2.47B-04 2.44B-02

ZOO, (MAT) 6.88E+00 1.17E01 6.88E+00 1.17E01 1.86E+01 4.65E-02 1.86E+01 1.86201 1.84E+01

Zr+4, (MT) 2.67E+00 4.56E-02 2.67E+00 4.56-02 7.23E+00 1.12-02 7.21E+00 7.23-02 7.16E+00

ZrO2, (WT) 1.52E+02 2.59B+00 1.52B+02 2.59E+00 4.10E+02 1.03E+00 4.09E+02 4.10+00 4.062+02

ZrO2:2H20, (MT) 3.95E+00 6.73E-02 3.95E+00 6.7302 1.07E+01 2.67E-02 1.06E+01 1.07FC 1.06+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Tots! Lit cs 4.94E+08 1.48E+09 9.20E+08 9.29E+06 9.20E+08 9.20E+06 t.74E+08 4.60E+07 3.0E+09 2.45E+07

Spocid Graviy 1.17E+00 1.17E+00 1.008+00 1.008+00 1.00-E+O 1.00E+00 1.008+00 1.00E+00 1.14E+00 1.04E+00

Total Mass Flow, (MT) 5.76E+05 1.73E+06 9.22E+05 9.31E+03 9.E+05 9.22+05 8.76F+05 4.61E+04 3.98E+06 2.34E+04

Cs and Ba, (MCI) 2.39E-01 7.18E-01 5.13E-03 5.18-0 5.13E-03 5.13E-0 4.878-03 2.57B-04 8.47E+00

Sr and Y, (MC) 4.33E+00 1.30E+01 9.29E-02 9.38-04 9.29E-02 9.29E8-2 38.83 4.658-3 1.38E+02

Tel (MCO 1.84E-04 5.52E-04 3.94E-06 3.98B-09 3.94E-06 3.94E-06 3.75E-06 1.97E07 5.88E43 2.94.06

RU, (MCI) 5.21E-03 1.56E-02 1.12E-04 1.13B06 1.12E-04 1.12E-04 1.06E04 58E-06 2.07E-01 1.02-5

Total MCi 4.58E+00 1.37E+01 9.81E-02 9.91P-04 9.8E-02 9.31-02 9.328-2 4.91E-03 1.47E+02 1.32E-05

Ag+, (MT) 4.30E-02 1.29E-01 9.22E-04 9.31E.06 9.22-04 9.22-04 8.76E-04 4.61E-05 1.38E+00

AI(OH)4-. (NM) 2.00E-04 6.00E-04 4.29E-06 4.33E-08 4.29E-06 4.29E46 4.07E-06 2.14E.07 9.16E-02

A1+3, (MT) 1.99E+01 5.98+01 4.27B-01 4.32B-03 4.27E01 4.27E-01 4.06E-01 2.14E-02 2.118+02

Am+3, (T) 9.45E-04 2.84B-03 2.03E-05 2.05E-07 2.03-05 2.03E-05 1.93845 1.01E-06 3.02E-02

Ax+5,(NT) 1.56E-02 4.67E-02 3.34E-04 3.37-06 3.34E-04 3.34E-04 3.17E-04 1.678-05 4.97-01

B+3, (IT) 3.11E-02 9.32E-02 6.66E-04 6.73E-06 6.66E.04 6.66B-04 6.33B.04 3.331-05 9.93E-01

Ba+2, (MT) 9.66E-02 2.90E-01 2.07E-03 2.09E-05 2.07-03 2.078-03 1.97E-03 1.04P-04 3.09E+00

Be+2, (MT) 2.38E-04 7.13E-04 5.10E-06 5.15-08 5.10P-06 5.10E-06 4.94E-06 2.55-07 7.60E43

Bi+3, (MT) 6.12E+00 1.84E+01 1.31E-01 1.33E-03 1.31E-01 1.31E.01 1.258-01 6.56-03 1.6E+02 1.968-04

Carbon14, (MT) 1.42E-05 4.25E-05 3.03E-07 3.07E.09 3.03-07 3.03E-07 2.88E-07 1.52E-0 4.52-04

C2H403, (NT)

C204-2, (NIT)

C.+2, (M 4.68E+00 1.41E+01 1.00E-01 1.01E-03 1.00E-01 1.008-01 9.541-02 5.02B-03 14.0E+02

Cncrinite, (T) 7.77E+01 2.33E+02 1.67E+00 1.68E-02 1.67E+00 1.67E+00 1.58E+00 9.33E-02 2.45E+02

Cd+2, (1r4) 2.48E-01 7.43E-01 5.318-03 5.37E-05 5.31E-03 5.31E-03 5.05B-03 2.66E-04 7.92E+00

Ce+3, (MT) 7.43E+00 2.23E+01 1.59E-01 1.61E-03 1.59E-01 1.59E-01 1.51E-01 7.96-03 2.38E+02 2.38E-06

Cl-, (NT) 1.21B-01 3.62E-01 2.59E-03 2.61E-05 2.59E-03 2.59B-03 2.46E-03 1.29-04 8.83E+00

c, (IT)

CO, (NmT) 4.12E-03 1.24E-02 8.83E-05 8.92E-07 8.83E-05 8.83B-05 8.39E-05 4.41E-06 1.90E+02

CO2, (MT) 4.75E-02 1.42E-01 1.02-03 1.03E-05 1.02-03 1.02E-03 9.67E-04 5.09-05 1.61E+00

C03-2, (MT)

Cr(OH)4-, (MT) 4.92E-06 1.48E-05 1.05E-07 1.07E-09 1.05E-07 1.05E-07 1.00-07 5.27E-09 2.25E-03

Cr+3, (M) 2.52E+00 7.55E+00 5.39E-02 5.45E-04 5.398-02 5.398-02 5.12E-02 2.70E-03 1.34E+02

Cs+. (mT) 2.92E-03 8.74E-03 6.25E-05 6.31E-07 6.25E-05 6.25E-05 5.94E-05 3.12E-06 1.03-01

CU+2, (WT) 2.33E-02 6.99E-02 5.00E-04 5.05-06 5.00E-04 5.00E-04 4.75E-04 2.50E-05 7.45E-01

DTPA-3, (MT)

1-, (NT) 9.33E+03 2.80E+04 2.00E+02 2.02E+00 2.00E+02 2.00E+02 1.90E+02 1.00E+01 2.10E+04 2.658-01

P2. (NfT)

Pe+3, (MT) 1.48E+01 4.43E+01 3.17E-01 3.208-03 3.17-01 3.17E-01 3.01E-01 1.58-02 7.75E+02

EeCN6-3. (IT) 1.52E-02 4.57E-02 3.27E-04 3.30E-06 3.27E-04 3.27E-04 3.10E-04 1.63E-05 6.98E+00

PESA, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (NMT) 2.23+03 6.68B+03 6.28E+01 6.34&01 6.288+01 .28E+01 5.96E+01 3.14E+00 142E+04 2.66E+01

H2, (M) .. 95E-17 2.68E-16 2.73F,14 2.75E-16 2.73E-14 2.73-14 2.59E-14 1.36-15 5.7AlE

12o, (MT) 4.58E+05 1.38E+06 9.18E+05 9.28E+03 9.18E+05 9.18E+05 8.73E+05 4.59E+04 3.18E+06 2.33E+04

H202, (IM) 7.35B+01 2.21E+02 1.29E+02 1.30E+00 1.29E+02 129E+02 1.22E+02 6.44E+00 4.95E+02

HCOO-., (MT)

Hg, (M)

Hg+2. (MT) 2.81-04 8.44E-04 6.03-06 6.09E-08 6.03E-06 6.03-06 5.73E-06 3.02-07 9.01E-03

H2, (WC) 7.10-05 2.13B-04 1.28-06 1.54-06 1.52E-06 1.52-06 1.45-06 7.618B- 3.25-02

I., (M) 6.31E-01 1.89E+00 1.35E-02 1.37E-04 1.35E-02 1.35-02 1.9M&02 6.77E-04 2.02E+01

f2, (MI)

K+, (MT) 6.57E-01 .1.97E+00 1.41-02 1.42E-04 1.41&02 1.412-02 1.34-02 7.04E-04 2.13E+01

La+3, (IT) 6.63E-01 1.99E+00 1.42E-02 1.44E-04 1.42E-02 1.42E-02 1.35E-02 7.11E804 2.12E+01 2.12E-07

Li+, (MI) 7.69E-04 2.31E-03 1.65E-05 1.67E-07 1.65E-05 1.65B.05 1.7E-05 8.24E-07 2.50E02

Mg+2, (MT) 3.44E-01 1.03E+00 7.37E-03 7.44E-05 7.37B-03 7.378-03 7.008-03 3.69E-04 1.10E+01

Mn+4, (M) 4.17E+00 1.25E+01 8.94E-02 9.03E-04 8.94-02 8.94E-02 .08-02 4.47-03 1.34E+02

Mum, (WT) 7.56-06 2.27805 1.62M07 1.64B.09 1.62-07 1.62E-07 1.348-07 2.10-09 3.52-02

Mo+6, (WT) 2.52-02 7.57E-02 541E-04 5.46E-06 5.418-4 5.41E-04 5.14E-04 2.70E-05 3.37E-01

MoO4-2, (MT) 9.35-05 2.81E-04 2.002-06 2.02806 2.008-06 2.008-06 1.90B-06 1.00B-07 4.28-02

N. (MT') 4.84E-04 1.45-03 L4E-05 1.05-07 1.04E-05 1.04E-05 9.6E-06 5.19E-07 1.76E-02

N20, (NMT)

Na+, (MT) 2.76E+02 8.29E+02 5.92E+00 5.98E-02 5.92E+00 5.92E+00 5.63B+00 2.96E-01 2.92E+03

NH20H, (MT) 1.2E+00

NH3. (MT) 3.108-04 9.30E-04 6.65E-06 6.71-08 6.65E-06 6.65E-06 6.31E-06 3.322-07 1.428-01

NH4+, (MT) 6.53B-06 1.96E-05 1.40E-07 1.41E-09 1.40E-07 1.408-07 1.33-07 7.008-09 2.99-03

Ni+3, (MT) 7.19E-01 2.16H+00 1.548-02 1.62-04 1.54E-02 1.54E-02 1.4602 7.70E-04 1.88E+02

NO, (NT)

NO. (MT) 4.22-02 1.27-01 9.05E-04 9.14E,06 9.05E-04 9.05E-04 2.60E-04 4.53E-05 1.53E+00

N02-, (MY)

N03-, (Wf) 1.06E+05 3.18E+05 3.20E+03 3.23E+01 3.20E+03 3.20E+03 3.04E+03 1.60E+02 7.528+05 1.68E+03

Np+4, (MT) 2.78E-03 8.33E-03 5.96E-05 6.02E-07 5.96B-05 5.96E-05 5.66E-05 2.98-06 1.46E-01 1.462-05

02, (MI) 2.44E-03 7.30-03 5.22-05 5.27E-07 5.22S-05 5.22-05 4.968-05 2.61E.06 1.09E+02

OH-, (MT)

ORGS, (fl),

ORGY, (M)

ORGU, (Nf) 2.30E+02

P205, (T)

Pb+4, (MT) 1.03E-01 3.088-01 2.20-03 2.22E-05 2.20803 220B-03 2.09-03 1.10E-04 3.22E+00

P04-3, (MT) 7.41E+00 2.2E+01 1.59E-01 1.60E-03 1.59E-01 1.59E-01 1.18-01 7.948-03 2.47E+02

POLY, (IMT) 6.10E-03 1.83E-02 8.62E-03 8.71-05 8.62E-03 8.62E-03 3.19E-03 4.31E-04 2233+00

A-92



951 5 3 85 O C-SD-WM-EV-l00 Rev. 0

Table A-1. Material Balance for Integrated Pretreatnent-High-Level Waste
Vitrification Flowsheet.

___k "m -

FA-.3, (NM) 1.67E-02 5.00E-02 3.58E-04 3.61E06 3.8- 04 3.%E-04 3.40E-04 1.79B-05 5.42E41

Pu+4, (NM) 8.64H.03 2.59242 1.85E-04 1.87E06 1.85-04 1.5E04 1.76E44 9.27E.06 4.4E-01 4.49-05

Si+4, (MI) 2.48E+00 7.43E+00 5.31E-02 5.36-04 5.31-02 5.31202 5.04-02 2.65-03 7.89E4-01

S02, Q(M)

SO3, (6m)

S04-2, (MT) 4.00E-01 1.20E+00 8.56-03 .65E-05 E003 1 .56-03 .14B03 4.28-04 1.31E+02

Sr+2, (UT) 1.15E+00 3.45E+00 2.47E-02 2.49E.04 2.472 2.47&02 2.35E-02 1.23M- 3.68+01

Sugar, (NMT)

TcO4-, (NM) 1.77E-02 5.32E-02 3.80E-04 3.848-06 3.80B-04 3.80-04 3.61E-04 1.90E-05 5.67-01 2.84E-04

Ti+4, (MT) 6.35E-03 1.90-02 1.36-04 1.38E-06 1.36E-04 1.36-04 1.29E-04 6.802-06 1.90E-02

Tot Org Carbon, (MT) 3.62E+00 1.09E+01 7.75E-02 7.83B-04 7.75-02 7.75E-0 7.36E-02 3.88E-3 1.16E+02

U02+2, (MT) 5.20E+01 1.56E+02 1.12E+00 1.13E-02 1.12E+00 1.12E+00 1.06E+00 5.57E-02 1.66E+03 1.00E+02

V+5, (MT) 5.87E-03 1.768-02 1.26E-04 1.27B.06 1.26B-04 1.26E-04 1.20-04 6.29E.06 1.882-01

W+6, (NMT) 3.09E-08 9.28E-08 6.63E-10 6.70E-12 6.63E-10 6.63E-10 6.30E-10 3.32E-11 1.42E-05

Zn+2, (MT) 2.958-02 8.86E-02 6.33E-04 6.40E-06 6.332-04 633E-04 6.01O-04 3.17205 9.44E-01

Zc+4, (NT) 1.60E+01 4.79E+01 3.42E-01 3.46E-03 3.42-01 3.4201 3.25-01 1.718-02 5.10E+02

ZrO2:2H20, (NT) 1.64E-37 4.93E-37 3.968-05
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Table A-1. Material Balance for Integrated, Pretreatment-High-Level Waste
Vitrification Flowsheet.

TOa Ms Flow, (MY) 7.00E+02 2.10E+03 1.02E+05 1.04E+03 1.02E+05 1.02E+05 9.73E+04 5.12E+03 4.61E+03

Cs sod Is, (MCI) 4.99-04 1.0203 7.32E-02 7.39E-04 7.322% 732E- 6.95-02 3.66E-03 1.91E22

Sr ad Y, (MCi) 9.06E-03 2.72E-02 1.33E+00 1.34-02 1.33E+00 1.33E+00 1.2?+00 6.64EM2 3.48201

Te, (MC) 6.08E-07 1.82E-06 8.91E-05 9.00E-07 8.91E-05 8.91B-05 t.46E-05 4.45-06 1.62E-05

TRU, (MCi) 4.36-05 1.31B-04 6.38B-03 6.45E-05 6.38-03 6.38-03 6.06-03 3.19E-04 6.25E-04

TOW MCi 9.61B.03 2.88E-02 1.41E+00 1.42P-02 1.41E+00 1.41E+00 1.34E+00 7.03E-02 3.67E-01

Ag+, (M) .9905 2.70B-04 1.32B-02 1.33E04 132E-02 1.32-02 1.25202 6.-E-04 3.45-03

Ag2e, (MT) 1.95E-01 5.84E-01 2.85E+01 2.88E-01 2.152+01 2.52+01 2.71E+01 1.422+00 1.272+00

A1+3, (MT) 3.94-01 1.18E+00 5.76E+01 5.822-1 5.76E+01 5.76E+01 5.47E+01 2.88E+00 3.96E+00

A1203. (MT) 2.16E+01 6.48E+01 3.16E+03 3.19E+01 3.16E+03 3.16E+03 3.00E+03 1.58E+02 1.41E+02

Am+3, (MT) 1.97E-06 5.92E-06 2.89E-04 2.92B-06 2.89E-04 2.39E-04 2.75E-04 1.45E-05 7.59B-05

Am2O3, (MT) 6.08E-09 1.82H-08 2.41E-06 2.43E-08 2.41E-06 2.41E-06 2.29E-06 1.20E-07 3.69E8

APM-, (M) 4.70E-04 1.41E-03 6.88E-02 6.95E-04 6.88E-02 6.8942 6.42-02 3.44-03 3.062-03

Am+5, (WT) 3.25E-05 9.76E-05 4.76E-03 4.81E-05 4.76E-03 4.768-03 4.522-03 2.38E-04 1.25E-03

As2O5, (MT) 2.07E.01 6.20.01 3.03E+01 3.06-01 3.03E+01 3.03E+01 2.88E+01 1.51E+00 1.35E+00

B+3, (MT) 6.49E-05 1.95E-04 9.50B-03 9.60E-05 9.50-03 9.50E-03 9.03E-03 4.75E-04 2.492.03

B203, (NIT) 7.07E-03 2.12E-02 1.04E+00 1.05H-02 1.04E+00 1.04E+00 9.04.01 5.18E-02 4.61-02

Ba+2, (MT) 2.02E04 6.05E-04 2.95E-02 2.98E-04 2.95E2- 2.95-02 2.1E-02 1.48203 7.75B-03

B2O, (NT) 1.29B-03 3.86203 1.88E-01 1.90E-03 1.88E-01 1.88-01 1.79E-01 9.41-03 3.39E-03

BH+2, (NMT) 4.97F-07 1.49E-06 7.28E-05 7.35E-07 7.28-05 7.28-05 6.91E-05 3.64E-06 1.91E-05
BeO, (mT) 2.64B-02 7.92E-02 3.87E+00 3.91E.02 3.87E+00 3.97E+00 3.67E+00 1.938-01 1.72E-01

Bi+3, (MT) 1.28-02 3.84E-02 1.87E+00 1.89E-02 1.87E+00 1.87+00 1.78E+00 9.37-02 4.92E-01

Bi203, (MT) 4.26E-01 1.24E+00 6.24E+01 6.30E-01 6.248+01 6.24E+01 5.93E+01 3.12E+00 2.78+00

Carboo14, (MT) 2.96E-08 8.87E-08 4.33E-06 4.37E.08 4.332-06 4.33E-06 4.11E-06 2.17E-07 1.1406

CA+2, (NIT) 9.79E-03 2.94E-02 1.43E+00 1.45E-02 1.43E+00 1.43E+00 1.36E+00 7.16E-02 3.76-01

Cancrinito, (MT) 1.41E+01 4.21E+01 2.06E+03 2.08E+01 2.06E+03 2.06E+03 1.95E+03 1.03E+02 9.71E+01

CIO, (MT) 3.05E-01 9.13E-01 4.46E+01 4.50E-01 4.46E+01 4.46E+01 4.23E+01 2.23E+00 1.99E+00

Cd+2, (NIT) 5.18E-04 1.55-03 7.58E-02 7.66B-04 7.58E-02 7.82-02 7.20E-02 3.79E-03 1.99E-02

CdO, (NM) 1.66E-02 4.98E02 2.43E+00 2.46E-02 2.43E+00 2.43E+00 2.31E+00 1.22-01 1.08E-01
CC+ 3, (MT) 1.558-02 4.66E-02 2.27E+00 2.30E-02 2.27E+00 2.27E+00 2.16E+00 1.14E.01 5.972-01

CC203, (NT) 4.04E-01 1.21E+00 5.91E+01 5.97E-01 5.91E+01 5.91E+01 5.61E+01 2.95E+00 2.63E+00

Cl-. (NIT) 2.28-04 6.84E-04 3.34-02 3.37E-04 3.34E-02 3.34E-02 3.172-rn 1.67E.03 8.76-03

C03-2, (NIT) 1.47E-02 4.40E-02 2.15E+00 2.17E-02 2.15E+00 2.15E+00 2.04E+00 1.07E-01 5.63E-01
Cr+3, (MT) 4.50E02 1.35E-01 6.58E+00 6.65E-02 6.8E+00 6.8E+00 6.25E+00 3.29E01 4.2E-01

C203, (NM) 1.ZE-01 3.66E-01 1.79E+01 1.80E-01 1.79E+01 1.79E+01 1.70E+01 8.93E-01 7.96-01

Cs+. (MT) 6.04E06 1.81E205 8.85E-04 8.94E-06 8.85E-04 8.85E04 8.40B-04 4.42&05 2.32E04

Cu20, (NIT) 4.77E.08 1.43B-07 7.05806 7.1208 7.05-06 7.05E-06 6.70E.06 3.522-07 3.12E07
Cu+2, (MT) 4.87E-05 1.46E.04 7.13E-03 7.20205 7.13E-03 7.13E-03 6.78&.03 3.57E.04 1.872-3
Cuo, (MT) 1.23E-01 3.68E.01 1.80E+01 1. 22-0 1.80E+01 1.80E+01 1.71E+01 8.992-1 8.01-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

F-. (MI) 3.90E-03 1.17B-02 5.70F-01 5:76E-03 5.70.01 5.70-01 5.42E-01 2.5-02 1.0-E01

Fc+3. (M) 2.64F-01 7.93E.01 3.87E+01 3.91-01 3.M8+01 3.8+01 3.68E+01 1.94E+00 2.66E+00

SC2O3, (MI) 5.31E+00 1.59E+01 7.78E+02 7.86B+00 7.78E+02 7.78E+02 7.39E+02 3.19E+01 3.47E+01

H20. (),M 1.50B01 4.49E.01 2.19E+01 2.21E-01 2.19E+01 2.19E+01 2.09E+01 1.10E+00 9.518-01

Hg+2. (Mr) 5.888-07 1.76E-06 8.61E-05 8.69E-07 .61-5 8.61805 8.17E-05 4.30E-06 2.26505

1-. (MT) 1.32F-03 3.96E-03 1.93E-01 1.95-03 1.938-01 1.93B-01 1.84B-01 9.66-03 5.07B-02

K+, (MI') 1.37E-03 4.11-03 2.01E-01 2.03E.03 2.01-01 2.01E.01 1.91E01 1.00-02 5.272M

K20, (MY) 1.44-03 4.30.03 2.10F-01 2.12E-03 2.10E-01 2.10B-01 2.0B-01 1.05E-02 9.368-03

La+3, (MT) 1.39E-03 4.16E-03 2.03E-01 2.05-03 2.03E-01 2.038-01 1.93E-01 1.028-2 5.33-02

La203. (MY) 3.61E-02 1.08E-01 528E+O 5.33802 5.28E+00 5.28+00 5.02E+00 2.64B-01 2.35E-01

i+, (Wf) 1.60E-06 4.81E-06 2.35E-04 2.37E-06 2.35-04 2.35B-04 2.23-04 1.17-05 6.168-05

LU2, (MT) 3.67E-06 .1.10E-05 5.37E-04 5.42E-06 5.378-04 5.378-04 5.108-04 2.68E-05 2.39-05

Mg+2, (m) 7.18E-04 2.16E-03 1.05E-01 1.06E-03 1.05E-01 1.05E-01 9.99-02 5.268-03 2.76E-02

Mg0, (MT) 2.88E-02 8.64E-02 4.22E+00 4.26E-02 4.22+00 4.22+00 4.01E+00 2.112-01 1.88E-01

MnO2, (MI') 1.38B-02 4.148-02 2.02E+00 2.04-02 2.02E+00 2.02E+00 1.92E+00 1.01E-01 5.30E.01

mo+6. (MI) 5.23E05 1.57-04 7.66E-03 7.74E-05 7.66B-O 7.66E-OS .7.28&03 3.83E-04 2.01-03

MoW3, (MY) 1.25-02 3.76E-02 1.84E+00 1.862-02 1.84E+00 1.84E+00 1.74E+00 9.18&-2 8.18-02

Na+, (MI) 5.77E-01 1.73E+00 8.45E+01 8.3E-01 8.45E+01 9.45E+01 8.02E+01 4.22+00 2.318+01

N420, (MY) 1.59E+00 4.76E+00 2.32E+02 2.35E+00 2.322+02 2.32E+02 221B+02 1.16E+01 1.04E+01

Ni(OH)3, (MT)

Ni+3, (MY) 6.93E-04 2.08E-03 1.02E-01 1.03E-03 1.02F-01 .02E-01 9.642-02 5.07E-03 2.668-02

Ni2FECN6, (MT) 3.61E-01 1.08E+00 5.29E+01 5.34E-01 5.29E+01 5.29E+01 5.02E+01 2.64E+00 2.35E+00

N203. (MT) 3.84E-01 1.15E+00 5.63E+01 5.69E-01 5.63E+01 5.63E+01 5.35E+01 2.81E+00 2.51E+00

NiA, (MT) I I

N02-, (IT) 4.82E-03 1.45E-02 7.05E-01 7.12E-03 7.05E-01 7.05-01 6.70-01 3.53E-02 1.85E-01

N03-, (MT)

Np+4. (MT) 4.97E-05 1.49E-04 7.28E-03 7.35E-05 7.28E-03 7.28E-03 6.925-03 i.64E-04 5.01B-04

NpO2, (MT) 9.55E-06 2.87E-05 1.40E-03 1.42E-05 1.40E-03 1.40&03 1.33E-03 7.01F-0 6.24E-05

OH-. (MT) 6.45E+02 1.94E+03 9.45E+04 9.54E+02 9.458+04 9.45E+04 3.938E+04 4.72E+03 4.21E+03

P205, (MT) 5.39E+00 1.62E+01 7.90E+02 7.98E+00 7.90E+02 7.90E+02 7.50E+02 3.95E+01 3.52E+01

P25:24W, (MT) 3.40E-05 1.02-04 4.98E-03 5.03E.05 4.98E-03 4.98E-03 4.738-03 2.498-04 1.31E-03

Pb+4, (NT) 2.14E-04 6.43E-04 3.14E-02 3.17804 3.14E-02 3.14E-02 2.98E-C2 1.5-03 8.238-03

PbO2, (MT) 6.43E.01 1.93E+00 9.41E+01 9.51E.01 9.418+01 9.41E+01 8.94E+01 4.71E+00 4.19E+00

P04-3. (NIT) 1.54E-02 4.63E-02 2.26E+00 2.28-02 2.26E+00 2.26E+00 2.15E+00 1.13E-01 5.93E-01

POLY, (MT) 2.69B-03 8.08E-03 1.07E+00 1.08-02 1.07E+00 1.07E+00 1.01E+00 5.33-02 8.OS03

PU+4. (M) 1.55.04 4.64E-04 2.27-02 2.29E-04 2.27E-02 227E-02 2.15E-02 1.13S,03 1.56-03

PUO2, (NIT) 7.94E.06 2.38E-05 1.1603 1.18E-05 1.16-03 1.16E-03 1.11-03 5.12-05 5.19E-05

Si+4, (NT) 5.16E-03 1.55E-02 7.55E-01 7.63E-03 7.55-01 7.55E-01 7.188-01 3.788-02 1.98P-01

SiO2, (MT) 2.63E-01 7.89E-01 3.85E+01 3.89-01 3.85E+01 3.8E+01 3.66E+01 1.928+00 1.71E+00
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WHC-SD-WM-EV100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

S03, (MT)

S04-2, (?.) 2.56E-04 7.692-04 3.75E-02 3.79E-04 3.75E.02 3.75-02 3.57202 1.8-03 945B-03

Sr+2, (mT) 2.40E-03 7.21E-03 3.52E-01 356E-03 3.52-041 3.52-01 3.34E-01 1.76B42 9.235-02

StO, (mT) 6.47E-06 1.942-05 9.48E-04 9.58E46 9.48E-04 9.435.04 9.01-04 4.74B.05 4.22-05

Tc2o7, (MT) 2.07E-05 6.20E-5 3.03E-03 3.06E-05 3.03E-03 3.03E-03 2.8B-03 1.51P-04 1.35B04

TcO4-, (T) 3.71E-05 1.11E-04 5.43E-03 5.48E-05 5.43E-03 5.43 03 5.16B-03 2.7104 1.42H-03

TiO2, (M) 4.64E-05 1.39E-04 6.80E.03 6.87B.05 6.802-03 6.202-03 6.46-03 3.40-04 3.032-04

Tot Org Carbon. (MT) 7.562-03 2.27E-02 1.11E+00 1.12E2- 1.11E+00 1.11E+00 1.02E+00 5.53-02 2.90-01

U30 , (NT) 1.58E-03 4.73E-03 2.31H-01 2.33E-03 2.31E-01 2.31-01 2.19E-01 1.15-02 1.03-02

U02+2, (MI) 1.09E-01 3.26-01 1.59E+01 1.61501 1.59E+01 1.59E+01 1.51E+01 7.96-01 4.18E+00

U03, (T)

V+5, (M) 1.23E-05 3.68E-05 1.80E-03 1.81E-05 1.80-03 1.80-03 1.71E-03 8.98E-05 4.71E-04

V205. (M) 4.74E-02 1.42E-01 6.94E+00 7.01E-02 6.94E+00 6.94E+00 6.59E+00 3.47-01 3.09E-01

WOZ, (MT)

WO3, (N) 1.00-01 3.012-01 1.47E+01 1.48E-01 1.47E+01 1.47E+01 1.39E+01 7.33E-01 6.53-01

Zn+2, (MI) 6.17E-05 1.85B-04 9.04E-03 9.13-05 9.04E-03 9.04E.03 38-03 4.42204 2.37-03

ZaO, (MT) 4.65E-02 1.40E-01 6.81E+00 6.882-02 6.81E+00 6.81E+00 6.47E+00 3.41E-01 3.042-01

Zr+4, (MT) 1,812.02 5.42E-02 2.65E+00 2.67&02 2.65E+00 2.65E+00 2.51E+00 132E-01 6.94E-01

Zr02, (MT) 1.03E+00 3.08E+00 1.50E+02 1.52E+00 1.50E+02 1.50E+02 1.432+02 7.51E+00 6.69E+00

ZG2:2H2O, (MT) 2.67E-02 8.00E-02 3.91E+00 3.95E-02 3.91E+00 3.91E+00 3.71E+00 1.95-.01 1.03E+00
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H6+, (M.) .46E-01 9.88E+02 9.88E+M t.99E+02 8.99E+02 4.47E+01 5.42E+01

H20, QM 6.42E+03 4.76E+02 9.08E+07 1.77E+06 9.63E+07 9.63E+07 9.63E+07 2.79E+03 1.77E+06

H202, (MT) 4.58E+02 4.58E+02 4.58E+02

HCOO., (NMT)

Hg, (M )
Hg+2, (WI)

HO2, (PMT)
K., M(Nf)

U, (NT)

K+, (Mr)

La+3, (NIT) _______ _____

LI+f, (MT) __________ ______ ___

N%+2, (NIT)
Mn+4, (4T)
MnO2, (M)

Mo+6, (MT)

MoO4-2, (MT)

N2, (MT)

N2O, (MT)

NA+. (MT)

NH20H, (N)

NH3. (MT)

NH44+, (MT)

Ni+3, (MT)

NO, (MT)

N02-, (MT)

NO3-, (MT) 4.00E+01 7.63E+02 6.08E+04 7.63E-04 6.15E+04 5.47E+04 5.47E+04 2.75E+03 3.33E+03

Np+4, (MT)

02, (MT)

OH-, (MT)

ORGS, (MT)

ORGT, (MT)

ORGU, (IT) 5.57E+04 5.56E+04 1.11E+01 1.11E+01 1.11E+01

P205. (MT)
Pb+4, (MT)

P04-3, (MT)

POLY, (MT) 3.11E-02 3.11E-02 3.11E-02
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95 85Q-SD-WM-V-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

PTA-3, (MT)

N+4, (IM)

Si+4, (NT)

s 2, (I.r)

03, (T)

S04-2, (NMT)

Sr+2, (NM)

Sug"s, (WT)
TC,4-~ I)
Ti+4, (MT)

To Or Carbon, (MT)

UO2+2, (MT) 1.66E+03 1.66E.-O 1.66E+O3

V+5, (MT)

W+6, (MT)

Zn+2, (MT)

Zr+4, (MT)

ZrO:2H20, (MT)
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Ca ad Ba, (MCI)

Sr awd Y, (MO)

TRU, (MC)

Total MCi

Ag+, (Mr)

A420, (M)
A1+3, (MT)

Am+3, (MT)
Am2O3, (T) -

APM-, (MT)
AS+5, (MT)

A.205, (MT)

B+3, (MT)

B203, (MT)

Ba+2, (M)

BAO, (MT)

Be+2, (T)

BCO, (PM

Bi+3, (MT)

Bi2O3, (MT')

Carbon14, (MT)

Ca+2, (MT')

Cancrinite, (MT)

Ceo, (Mff)

Cd+2, (MT')

01O, (aT)

Cc+3, (Wf)

C2O3, (MT)

a-, (MI)

COI-2, (T) '

Cr+3, (M)

C203, (MT)

C+, (MT)

CRo, (MT)

Cu+2, (T)

Cuo, (M)
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WHC-SD-WM-EV-lOb Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

S03, (Mr)

Sr+2, (MT)

Sto, (Nw)
Tc2O1, (NMT)

TcO4-, (NIT) _ _ _ _ _ _

TiO2, (MT)

Tot On Catbon, (RT)

U30S, (MT)
U02+2, (M)
1103, (NIT) _ _ _ _ _ __ _ _ _ _ __ _ _

V+, (MT)
V+5, (Mr)

W20, (MT)

W03, (NI) _ _ _ _ _ _ _ _ _ __ _ _

Z.+2. (NT _________

zoo, (NC)__ _

Zw02, (OT)

z+20, (mr)
ZrMH,0 ( NIT)
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95 I33a5-Ru SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Tol Utcn 1.88+07 1.88E+07 2.45E+07 1.43E+07 2.99E+05 5.59E+07 4.45E+04 5.60E+07 1.78E+09

SpOci&Gmity 1.30E+00 1.30E+00 1.04E+00 1.00E+00 1.04E+00 1.00E+00 1.39E+00 1.00E+00 1.00E+00

Tool Ma Flow, (&C) 2.45E+04 2.45E+04 2.55E+04 1.43E+04 3.11E+02 5.59E+04 6.19E+01 5.60E+04 1.78E+06

C& ad Ba, (MCi) -

Sr and Y, (MCi) -

Te, (MCi) 2.94E-06

TRU, (MCi) 1.028-05

ToW MCi 1.32E-05

Ag+, (MT) -

AI(OH)4-, (MT)

A1+3, (NIT)

Am+3, (MT)

A.+5, (MT)

B+3, (MIT)

B&+2, (MT)

Be+2, (MI') _______

Bi+3, (NIT) 1.96E-04

Caxbon14, (MT)

CH403. (?T)

C204-2, (DAT)

C.+2, (MT)

Cancrinite, (MT)

Cd +2. (MT)

Co+3, (MAT) 2.38E-06

CO.. (NC)

C12 (WT)

Cm. (MT)

CO2 (MT)

C03-2. (T) 5.55E+00 5.55E+00

Cr(OH>4-, (NIT)

Cr+3, (MT)

C.+. (?AT)

CU+2, (MT)

DTPA-3, (MT)

F-. (MT) 2.65E-01

F2. (MT)

Fe+3, (Ml)

FcCN6-3, (MT)

FESA. (MT)
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WHC-SD-WM-B-V-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H+, (hm) 9.88E+01 9.88E+01 2.66E+01 9.33E-AM 5.64E-01 5.64E-01 9.33E-02

H2, (hM

H20, (M) 1.54E+04 1.54E+04 2.34E+04 3.03E+02 2.66E+01 2.66E+01 1.77E+06

102, (M) 4.58E+02 4.58E+02

HCOO., (T)

Hg, (MT) ______

Hg+2, (M)

H92, (Mr)

I, (MT)

12. (mT)

K+, (MY)

La+3, (MT) 2.12E-07

Li+ (M)

Mg+2, (M)

Mn+4, (MY)

MnO2, WT

Mo+6, (WT)

MoO4-2, (MY)

N20, (MT)

Na+, (MT) 2.13E+00 2.13E+00

NH2OH, (MAT) 1.82E+00

NH3, (MY)

NH4+, (MT)

Ni+3, (MT)

NO, (NMT)

402, (MT)

N02-. (MI)

N03-, (MT) 6.84E+03 6.84E+03 1.68E+03 3.47E+01 3.47E+01 7.63E-04

Np+4, (MT) 1.46E-05

02, (MT)

OH-, (MT)

ORGS, (MI)

ORGT. (T)

ORGU, (MT) 2.80E+02 1.43E+04 5.59E+04 5.9E+04 1.40E+04

P205, (MT)

Pb+4, (MT)

P043, (MT)

POLY, (MT) 3.118-02 3.11E-02
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C-SD-WM-EV-100 Rev. o

Table A-1. Material Balance for Integrate&Pretreatment-High-Level Waste
Vitrification Flowsheet.

mg 4AO

flA-3, (NM)

Pu+4. (.CM 4.49E-05

Si+4, (MT)

S02, (MT)

S03. (NMT)

S04-2, (MT)

Sr+2, (Mr)

Sugar, (MIT)

TcO4-, (NM) 2.84E-04

Ti+4, (NT)

Tot Org Carbon, (NMT)

U02+2, Mr) 1.66E+03 1.66E+03 1.DOE+02 - -

V+5, (MT)

W+6, (NMT) ..

Zn+2, (WT)

Zr+4, (MT)

ZrO2:2HZO. (MIT) _ _ _ __ _ _ _ - - - - - - - - - -
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

S04-2, (M) -

Sr+2, (4M)
so, (Nr)
Tc2O7, (NM

To4-, (t ) _n,(r

Ti02, (Mr)

Tot Orq Cabn, (MTr) _ ____

02+2., (W)

U03, (Mr)

V+S, (M)

V20s, (Ur)

W02, (NIr) _ __ _ __ __ _ _

W03, (NT)

Zn+2, (Mr)

Zo, (mT)
Zr+4, (MT)

ZL02, (MT)

Z22.H2O, (Mr)

A-108



9I8 $-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification FlowsheeL

Volume. Tool LitU, 9.33E+05 1.78E+09 2.20 +07 2.81E+05 1.9E+07 2.18E+06 2.44E+06 2.44E+06 3.60E+06 1.84E+09

Spoie Grvity 1.54E+00 1.00E+00 1.00E+00 1.00E+00 2.00E+00 1.00E+00 1.40E+00 1.40E+00 1.40E+00 1.21E+00

Tol MNI. Flow, (MfT) 1.44E+03 1.78E+06 2.20E+04 2.81E+02 1.9E+04 2.18E+03 3.41E+03 3.41E+03 5.04E+05 2.22P+06

Cs and BA, (MCi) 8.47E+00

Sr A.d Y, (MCi) 138E+02

Te, (MCi) 2.94E-06 2.94B-06 5.871-03

TRU, (MCi) 1.02E-05 1.02E-05 1.05E-05

Tool MCi 1.32E45 1.32E-05 1.47E+02

A+, (IMT) 1.38E+00

A(OH)4-, QMT) 9.16E-02

A+3, (NIT) 2.35E+02

Am+3, (MT) 3.02B-06

AS+S, (NIT) 4.97F-01

B+3, (MT) 9.93E-01

Ba+2, (NT) 3.09E+00

Bo+2, (MT) 7.60B03

Bi+3. (KM) 1.9E-04 1.9E-04 9.788-01

Cabon14, (MT) 4.52E.04

C2H403, (MT)

C=04.2. (MT) 2.16E+04

C.+2, (MT) 1.50E+02

Cancrinic, (MT) 2.45E+02

Cd+2, (vff) 7.92E+00

Cc+3, (MT) 2.382-06 2.38E-06 2.38E-02

Cl-, (Mf) 2.83E+00

C02. (NT)

CO, (NIT)

CO2. (fm)

C03-2, (NIT) 5.55E+00

Cr(OH)4-. (MT) 2.25-03

Cr+3. (MT) 1.34E+02

CS+. (MT) 1.03E-01

Cu+2. (MT) 7.45E-01

DTPA-3. (MT)

F-, (MT) 2.65E-01 2.65E41 2.79E+04

2, (mr)

Fe+3, (MT) 7.75E+02

FeCN6-3, (MT) 6.98+00

FESA. (MT) 7.92+03
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated P etreatment-Tigh-Level Waste
Vitrification Flowslhet.

H+, m 2.66E+01 2.66E+01 2.51E+03 123E+04

2, (~m) 1.11E-01 1.11-01

R2I, (NI) 7.18E+02 .1.77E+06 2.18E+04 1.96E+04 2.18E+03 1.60E+03 1.60E+03 4.38+05 1.45E+06

H"02. W 4.95E+02

HCoo., (m)

Hg+2, Wr 9.01E4-3

Hg2, (WI) 3.25E2-

I, (m) 2.02E+01

12, (Ml)

K+, (NIT) 2.13E+01

L+3. (Nfr) 2.12E-07 2.12E-07 2.12243

U+, (M) 2.50E-C2

Ug+2, (Nr) 1.102+01

Mzn+4, (MT) 1.34E+02

MnO2, (NMT) 342E-M

Mo+6, (MT) 8.87E-01

MoO4-2, (MT) 42SE.0

,(MT) 

N2O (MT) 1.22E+00 1.22E+00

Na+, (NT) 4.13E+02 4.15E+02 2.M2E+03

NH2OH, (IT)

NH, (NIT) 1.42E-01

NH4+, (MT) 2.99E-03

Ni+3, (NI) 1.88E+02

NO, (NIT) __ ___

N02, (MT)

N02-, (MT)

N03-, (MT) 7.63E-04 1.68E+03 1.68E+03 7.58E+05

N2 +4, (MT) 1.46E-05 1.46E-05

02, (NIT)

OH-, (MT) 3.05E+02 3.03E+02

ORGS, (MT)

oRr, (IMT) 2.65E+03

ORGU, (NIT) 1.40E+04 2.80E+02 2.802+02

P2m5, (Mf)

Pb+4, (MT) 3.28E+00

P04-3, (WT) 2.47B+02

POLY, (NT) 2.23E+00
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WHC-SD-WM-EV-100 *Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

- O- - -- -m

aft: .' ...~L ...

Total MNI. Flow, (NM 4.61E+03

C .M B, (MCi) -91-02

Sr and Y, (MCi) 3.4ap-01

TC, (MCi) 1.62E-05

TRU OM) 6.25E-04

ToWal Mai 3.67E-01

Ag+, (NM 3.45E-03

AS20. (WM) 1.27E+00

AI+3, (NM 3.6E+00

A1203, (NM) 1.41E+02

Am+3, (MT) 7.59-05

Am2O3, QMT)

APM-, (M) 3.063-03

A9+5, (MT) 1.25E-03

A,2O5, (NM) 1.35E+00

B+3, (MT) 2.49E-03

B203, (A) 4.61E-02

B.+2, (Ml) 7.75E-03

Bao, (MT) 9.39E-03

B+2, (MT) 1.912-O5

BcO, (NT) 1.72E-01

Bi+3, (MT) 4.92E01

BiO3, (Nfr) 2.73E+00

Carbon14, (MT) 1.14E-06

Ca+2, (wT) 3.76E-01

Camnrizite, (MT) 9.71E+01

CO. (M) 1.99E+00

Cd +2. (NIT) 1.99E-02
Cdo, (NIT) 1.SE-01

C.+3, (MT) 5.97E-01

C203, (MT) 2.63E+00

Cl-, (NT) 8.76E-03
C03-2, (MT) 5.63E-01

Cr+3, (MT) 4.52E-01

Cr203, xn) 7.96E-01

Cs+, (MT) 2.32E-04

C.20, (Ml]) 3.12E-07

Cu+2, (WT) 1.87E-03

Cuo, (NT) 8.01E-01
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95 1 5585- OWC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Ivel Waste
Vitrification Flowsheet.

MR.-

F+3 .66+00

Re2O3, OAT) 3.47E+01

H20, PN) 9.51E-01

Hg+2. (NMT) .26-05

I., ? 5.07E-02

+ (bmI _5.27E-02

K2a, (?.M 9.36E-03

5.332-02

LAm1 (W)13 2.35E-01

Li+, (MT) 6.16E-05

L20, (MT) 2.39E-05

M1+2. (NIT) 2.762-02

M0, (MT) 
1.88E-01

MAO2, (MT) 5.30E-01

Mo+6. (MT) 2.01E.03

M0O3, (NT) S,182.02

N+, (T) 2.31E+01

N.2O, Mr) 1.04E+01

NOH3. (NT)
Ni+3, (MT) 2.66E-02

NiZFECN6, T) 2.35E+00

Mi2O3, (MT) 2.51E+00

N02., (NT) 1.852-01

N03-. (Nr)
Np+ 4. (NIT) 5.01E.04

NpO, (NI) 6.24E-05

OH., (IT) 4.21E+03

P205, (WT) 3.52E+01

P205:24W, (MT) 1.31E-03

Pb+4, (MT) 23E-03

PbC2, (NT) 4.19E+00

P04-3, (MT) 5.93E.01

POLY, WMI) 8.08E.03

Pu+4, (MT) 1.56E-03

PU~2, (MIT) 5.19E-05

Si+4, Nr) 1.9E-01

SiO2, (NT) 1.71E+00
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Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Total Litens 3.92n+06 2.65E+06 1.45E+09 3.60E+08 7.06E+07 2.838E+08 4.30E+08 2.89E+08 9.43E+07 2.878+06

Spccifio Gwvity 1.97E+00 1.00E+00 1.001+00 1.40E+00 1.00E+00 1.00E+00 1.34E+00 1.00E+00 1.02E+00 1.00E+00

Total Mass Flow, (MT) 7.71E+05 2.65E+03 1.45E+06 5.04E+05 7.06E+04 2.88E+05 5.74E+05 2.89E+05 9.38E+04 2.87E+05

C andE, (MCI) 8.47E+00 8.47E+00

Sr and Y, (MCi) 1.38-02 1.38E+02

TC, (MCi) 5.37E-M. 5.37E-07 5.87E-03

TRU, (MCi) L.S5E-S 1.05H-05

Total MCi 81.47E+02 .49E+00 1.38E+02

Ag+, (M) 1.38E+00 1.38E+00

A(OH)4-, (I) 9.16E-02 9.16E-02

AI+3, (MT) 2.351+02 2.35E+02

Am+3, (WT) 3.OE-06 3.02E-06

At+5, (MU 4.97E-I 4.978.01

B+3, (T) 9.93 9.93E-01

Ba+2. (MT) 3.D9E+00 3.09E-04 3.09E+00

BEO+2, (M) 7.60E.03 7.60E-03

Bi+3, (MT) 9.78E-01 9.78E.01

Carbool4, (MT) 4.52E-04 4.52E-04

C2H403, (M

C204-2, (NT) 2.16E+04 2.16E+04

Ca+2. (MT) 1.502+02 1.50E+02

Cancgialt, (MT) 2.451+02 2.452+02

Cd+2, (M) 7.92E+00 7.92E+00

Cc+3. (NT) 2.38E-02 2.38E-02

Cl-, (MT) 8.83E+00 8.83E+00
C2. (MT)
CO. (MT) -

C02. (T)

CO3-2. (MT)

Cr(OH)4-, (MT) 2.251-03 2.251-03

Cr+3. (MT) 1.34E+02 1.34E+02
C+, (MT) 1.031-01 1.031-01
Cu+2. (MT) 7.45E-01 7.45E-01

DTPA-3. (M)

F-, (MT) 2.79E+04 2.79E+04
P2, (MT)

Fe+3. (MT) 7.75E+02 7.751+02

FCN6-3. (NIT) 6.98E+00 6.98E+00

FESA. (MT) 7.921+03 7.92E+03
H+. (T) 1.23E+04 2.511+03 1.411+00 2.90E+00 2.52E+03 4.89E+01

H2. (MT)

H20. (MT) 1.45E+06 4.38E+05 7.05E+.04 1.37E+02 5.062+05 2.54E+03 9.27E+04 9.53E+02

H20. (MT) 4.95E+02 4.95E+02
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Table A-1. Material Balance for Integrated pretreatment-High-Level Waste
Vitrification Flowsheet.

MO_____ ---- -

Hg, (M)T)

HS+2, (MI) 9.01I-O 9.01E-0

Hg2, (IMT) 3.E-02 3.25E-02

1-, (MI) 2.022+01 2.02E+01

K+, (MT) 2.13E+01 2.13E+01

La+3, (NC) 2.12-03 2.12E-03

Li+, (MT) 2.50E-02 2ME-02

Wg+2, (MC) 1.10E+01 t.10E+01

Nn+4, (Ml) 1.34E+02 1.34E+02

MnO2, (WC) 3.52E-02 3.52E-02

Mo+6, (M) 8.87E-01 8.87E-01

NfO4-2, (ME) 4.28E-02 4.282-02

N, (WT)

IN20, (Mr)

NS+, (MNf) 2.82E+03 2.82E+03 7.99E-02

NH2OH, (WT)

NH3, (MT) 1.42E-01 1.42E-01

NH4+, (MI) 2.99E-03 2.99E-03

Ni+3, (NI) 1.88E+02 1.8E+02

NO, ()
N12, (NAT)

102-, (WC)

N03-, (NT) 7.58E+05 6.92E+01 1.79E+02 1.94E+02 5.35E+01 3.02E+03

Np+ 4 , (NT)

02, (MT)

OH-, (MT)

ORGS, (NI) 2.87E+05 1.44E+03 2.86E+05 2.86E+05

ORGT, (MT) 2.65E+03

ORGU, (NT) .

P205, (MT)

Pb+4, (MT) 3.28E+00 3.28E+00

P04-3, (M) 2.47E+02 2.47E+02

POLY, (ME) 2.23E+00 2.23E+00

PTA-3, (T) 5.42E.01 5.42E-01

Pu+4, (MT) 4-54-07 4.54E-07

Si+4, (MT) 7.89E+01 7.89E+01

SO2, (MT)

S03, (MT)

S04-2, (ME) 1-31E+02 1.31E+02

Sr+2, (MT) 3.68E+01 3.68E-03 3.68E+01

Sugar. (NT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TCO4-, (W) 5.66E01 5.66E-05 5.66E-01

Ti+4, (MI) 1.90E-. 1-90E-02

T Ors Cabotn, (Mf) 1.16E+02 1.16E+02
U02+2, (M 1.76E-05 1.76E-05

V+5, (M) 1-88E-01 1.88E-01

W+6, (MI) 1.42E-05 1.42B-05

Zn+2, (M) 9.44E-01 9.44F-01

Zr+4, (MT) 5.09E+02 5.09E+02

ZrC:2HZO, (M) 3.96-05 3.96E-05
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

TOal Ma P , (ME) 4.62E+03 4.61E+03

Cs atd Ba, (MCi) 1.91B.02 1.91E-02

Sr .d Y, (MCi) 3.48B-01 3.48E-01

To, (MCi) 1.2E-O5 1.62-05

TRU, (MCi) 6.25E-04 6.252-04

Tal MCi 3.67B-01 3.67E-01

Aj+, (MT) 3.45-03 3.45E-03

A92O, ) 1.27E+00 1-7E+00

AI+3, (MT) 3.96E+00 3.%E+00

A1203, (ME) 1.412+02 1.41E+02

Am+3, (ME) 7.592-05 7.59E-05

Am203, Wr)

APM-, (MT) 3.06E-03 3.06E-03

A,+5, (ME) 1.25E-03 1.25E03

A205, (ME) 1.35E+00 1.35E+00

B+3, (ME) 2.49E-03 2.49E-03

B203, (ME) 4-61E-02 4.61-02

Ba+2, (MT) 7.75E-03 7.75B-03

B&O, (M) 8.39E-03 8.39-03

Be+2, (Mr) I.91,-05 1.91E-05

BoO, (MT) 1.722.01 1.22-01

Bi+3, (ME) 4.92201 4.92-01

B1203. (M) 2.78E+00 2.79E+00

Carbon14, (ME) 1.14E-06 1.14E-06

C.+2. (MT) 3.76E-01 3.76E-01

Cncrinite, (MT) 9.71E+01 9.71E+01

CCo, (MT) 1.99E+00 1.99E+00

Cd+2. (ME) 1.99E-02 1.99E-02

CdO, (MT) 1.08B.01 1.08E-01

Ce+3, (MT) 5.975-01 5.97E-01

Cc2O3, (ME) 2.63E+00 2.632+00

Cl-, (ME) 8.76E-03 8.76E-03

C03-2. (ME) 5.63E-01 5.63-01

Cr+3. (ME) 4.52E-01 4.52E-01

Cr2O3, (MT) 7.96E-01 7.96E-01

Cs+. (ME) 2.32E-04 2.32E-04

C4O, (MT) 3.12B-07 3.12E-07

Cu+2. (MT) 1.87-03 1.87E-03

Cuo., (ME) 8.01E-01 8.012-01

F-, (MT) 1.50-01 1.50E-01

Fe+3. (ME) 2.66E+00 2.66E+00

FP203, (MT) 3.47E+01 3.47E+01

H20, (ME) 9-51E-01 9.51E-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, (M) 226-05 -2.26E05

I.. W 078-02 5.07E.02

K+, (wT) 5.27E-02 5.27EM

flO, (MT) 9.36E-03 9.36E-03

L&+3, (MT) 5.33E-02 5.33E-02

L9203, W) 2.35E41 2.35E-01

Li+, (MT) 6.16E-05 6.16E-05

1420, (M) 2.39E-05 2.392-05

"44+2, (MT) 2.76E-02 2.76E-02

?O, (M) 1-88-01 1.88-01

MnO2, WMI) 5.30B-01 5.30E-01

Mo+6, (WC) 2.01E-03 2.01E-03

MoO3, (M) 8-18E-a 8.18E-02

NA+, (MT) 2.31E+01 2.31E+01

N20, (MT) 1.04E+01 1.04B+01

Ni(OH)3, (PAT)

Ni+3, (M) 2.66E-02 2.66E-02

Ni2FECN6, (WC) 2.35E+00 2.35E+00

Ni2O3, (M) 2.1E+00 2.51E+00

NiO, (M)
402-, (MI) 1.85E-01 1.85E-01

N03-, (M)

Np+4, (MT) 5.01E-04 5.01E-04

NpOZ, (Mf) 6.24E-05 6.24-05

OH-, (Ny) 4.21E+03 4.21E+03

P205, (NIT) 3.52E+01 3.52E+01

P205:24W, (N,) 1.31E-03 1.31E-03

Pb+4, (MT) 8.23E-03 8.23E-03

PbO2, (Nf) 4.19E+00 4.19E+00

P04-3. (MT) 5.93-01 5.93B-01

POLY, (MT) 8.08E-03 8.08E-03

Pu+4. (MT) 1.562-03 1.56E-03

P.02. OT) 5.19E-05 5.19E-05

Si+4, (MT) 1.980-01 1.98E-01

i12, (M) 1.71E+00 1.71E+00

S03, (M)

S04-2, (MAT) 9.85E-03 9.85E-03

Sr+2. (MT) 9.23E-02 9.23E-02

Sro. (NC) 4.22E-05 4.22E-05

Tc2O7, (Mr) 1.35-04 1.352-04

TcO4-, (MI) 1.42E-03 1.42E-03

TiO2, (MT) 3.03E-04 3.03E-04

Tot Org Carbon, (MT) 2.90-01 2.90E-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U30, (M) LOSE-M 1.03EM

1102+2, (MI) 4.18E+00 4.18E+00

U03, (M )

V+5, (MI) 4.71E-04 4.71E-04

V205, *AT) 3.09E-01 3.09E-01

W02, (MT)

W03, (Wf) 6.53E-01 6.53E-01

Za+2, (MT) 2.37-03 2.37E-03

Z20, (MI) 3.04E-01 3.04F,01

Zr+4, (Mr) 6.94E-01 6.94E-01

ZiO2, (mr) 6.69E+00 6.69E+00

L02:2H20, (Nr) 1.03E+00 1.03E+00
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

I --

TcO4-, (bM 5.66B-01 5.66B-01

Ti+4, (M)

Tot Oqg Carboc, (MI) _ _

U02+2, (M)

V+5, (ME)

W+6, (ME)

Zn+2, (r)
Zr+4, (MT)

ZrO.22HO, (Mr)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

________MIS. - 33 c4~

Total Mw Flow, (WT)

Cs and Ba, (MCi)
Sr and Y, (MCi)

Te, (MCi)

TRU, (MCi)
Total MCi

Ag+, (MT)

A820, (M)

AI+3, (NT)
A12O3, (M)

Am+3, (MT)
Am2O3, (M)

APM-, (MT)

Ag+5, (MT)

A205, (NT)

B+3, (MT)

B203, (IM)
Ba+2, (WT)

B&O, (MT)

Be+2, (ME)

Bi+3 (MT)
BM+W, (Mr).
Bi203, (MIT) ___ ____________

Cnrboo14, (MIT) ____________________

CA+2, (MT)

Canrite, (MT)

C.O, (NMT)
Cd+2, (MI)

CdO. (MT)

Cc+3, (MT)

Ce2O3. (MT)

Cl-, (MT)

C03-2. (MT)

Cr+3, (MT)

Cr2O3, (WT)

Ca+, (MT)

Co2o, (MT)

Cu+2. (__r)

CuO. (MT)

F-, (NIT)

FW+3, (MT)

Fe2O3, (NT)

H20, (NIT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste

Vitification Flowsheet.

Hg+2,W()

I-, (~mr

K+, (Mr)

X20, _m)

LA+3, (NI)

LE203, (NM)

Li+, (NIT) __ ___

Lo. (T)

Mg+2, (I)

M~gO, (MT)_

MnO, (MT)

Mo+6, (mT)

MoO , (mr)

Ph+, (NT)

N,20, (NIT)

Ni(OH)3, (NIT)

Ni+3, (MT)

Ni2FBCN6, (T)

Mi203, (MT)

NiO, (T)

N02-, (T)
N03-, (NIT)

Np+4, (NIT)

NpO 2, (WT)
OH-, (IT)

P205, (NT)

P205:24W, (MT)

Pb+4, (NT)
PbO2, (NIT)

P04-3, (WT)

POLY, (MT)
Pu+4, (NIT)

Pu02, (NT)
si+4, (M)
Si2, (mT)
SO3, (Wr)
S04-2. (IT)

Sr+2, (MT)

SrO. (NT)

Tc207, (WT)
TcO4-, (Wr)
TiO2, (NIT)

To( Org Carbo-, (WI)
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Table A-1. Material Balance for Integrated- Pxetreatment-High-Level Waste
Vitrification Flowsheet.

IN._ A ".4.

Volume, Tou Litrs 22E+05 2.30E+0 5.75E+07 7.03E+07 6.88E+07 1.44E+06 3.602+0 3.60E+0 8.25E+06

SPecc-Grnity 1.39E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.40E+00 1.40E+00 1.19E+00

Tol Mae Flow, (MT) 3.18E+02 2.30E+05 5.75E+04 7.03E+04 6.88E+04 1.44E+03 5.04E+05 5.04E+05 9.81E+03

C9 ad B, (MCi) 8.47E+00 1.47E+00

Sr and Y, (6C) 1.382-02 1.382E- 1.39E+02

Tc, (MCi) 5.87E-07 5.97E-07 5.897-03

TRU, (MG) 1.05E-05 1.05E-05

Total MCi 8.49E+00 8.49E+00 1.38E+02

Ag+, (MT) 1.38E+00 1.38E+00

A(OH)4-. (MT) 9.162-02 9.16E.02

A1+3, (MT) 2.35E+02 2.35B+02

Am+3, (MT) 3.02E-06 3.02E-06

AB+5, (MT) 4.97E-01 4.97-01

B+3, (Mr) 9.93E-01 9.93-01

Ba+2, (MT) 3.09E-04 3.09E-04 3.09E+00

Be+2, (MT) 7.60E-03 7.60E-03

Bi+3, (ME) 9.78E-01 9.78E-01

Carbon14, (MT) 4.52E-04 4.52E-04

C1H403, (WT)

C204-2, (T) 2.16E+04 2.16E+04

C.+2, (MT) 1.50E+02 1.50B+02

Cnatn-te, (MI) 2.45E+02 2.45E+02

Cd +2, (MT) 7.92E+00 7.92E+00

Cc +3. (MT) 2.382-02 2.38E-02

C-, (Tff) 8.83E+00 8.83E+00

Cr. (MT)

CO, (MT)

CO3-. ( )

Cr(OH)4-. (MT) 2.25E-03 2.25E-03

Cr+3, (MT) 1.34E+02 1.34E+02

C. +, (MT) 1.03E-01 1.03E-01

Cu +2. (MT) 7.45E,01 7.45-01

DTPA-3. (MT)

F-. (MT) 2.79E+04 2.79E+04

P2. (MT)

Fe+ 3. (MT) 7.75E+02 7.75E+02

FoCN6-3. (MT) 6.98E+00 6.98E+00

FESA. (MT) 7.92E+03 7.92E+03

H+. (MT) 2.90E+00 2.90E+00 2.52E+03 2.52E+03 4.89E+01

H-. (WT)

H20, (WT) 1.37E+02 1.37E+02 6.88E+04 6.88E+04 4.37E+05 4.37E+05 6.65E+03

H2012. (MT) 4.95E+02 4.95E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

'As

HCOO-., (ME)

Hg, (MI
H-+2, W 9.01E.-03 9.01E.03

Hg _2-M 3.25E-C2 3.25E-02

I., '2.02E+01 2.02E+01

12, (MT)
K+, (MT) 2.13E+01 2.13E+01

La+3, OM) 2.12E-03 2.12-03

Li+, (NM 2.50E-02 2.50E-02

Mg+2, W 1.10E+01 1.10E+01

&+4, (AM) 1.34E+02 1.34E+02

M 2, (vm 3.52E-02 3.52E-02

Mo+6, (MI) 8.87E-01 8.87E-01

MoO4-2, (ME) 4-28E-02 4.2UE-2

R2, (M

N'+. (NM) 2.82E+03 2.82E+03 7.99E-02

NH2OH, (MT)

NH3, (MT) 1.42E-01 1.42E-01

NH4+, (MI) 2.99E-03 2.99E-03

Ni+3, (ME) 1.88E+02 1.88E+02

NO, (MT)

N02, (MT)

N02-, (ME)
N03-. (MT) 1,79E+02 1.79E+02 1.94E+02 1.94E+02 3.07E+03

Np+4. (MT)

02, (MT)
OH-, (MT)

ORGS, (M) 2.30E+05 5.75E+04 1.44E+03 1.44E+03

OROT, (MT)

ORGU, (MT)

P205. (MT)

Pb+4, (NM) 3.28E+00 3.28E+00

P04-3, (ME) 2.47E+02 2.47E+02

POLY, (Ovf) 2.23E+00 2.23E+00

PTA-3, (MT) 5.42E-01 5.42E-01

Pu+4, (M) 4.54E-07 4.54E07

Si+4, (ME) 7.89E+01 7.89E+01

S02, (MT)
S03, (Nit)

S04-2, (M) 1.31E+02 1.31E+02

Sr+2, (ME) 3.68E-03 3.68E-03 3.68E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

~A,

T00- ,lm 5.66B-05 5.66E-05 5.66B-01

Ti+4, (&M 1.90E-02 1.90E4M

Tot ft Cabo*, _ - 1.16E+02 1.16E+02

U02+2, (.M- 1.76E-05 1.76E-05

V+5, (MT) 1.SE-01 UE-l

W+6, (MT) 1.42E-O5 1.42E-0

-Za+2, (T) 9.44E-Ol 9.44E-1

Zr+4, (M S.O9E+02 5.09E+02

zr:222, M 3.96&E- 3.96E-05
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Tot MA How, M) 4.61E+03 4.61E+03

C, a u "a) 1.91E.02 1.91E..02

Sr ad Y, (MCI) 3.498E01 3.48E-01

Tc, (MAO) 1.ME-05 1.62F,05

TRU, (MACi) 6.25E-04 6.25E-04

TOWa MCi 3.67E-01 3.67B-01

Ag+, (I) 3.45E-03 3.45E-03

Ag20, (IfT) 1.27E+00 1.27E+00

A+3. (NM 3.9E+00 3.96H+00

AVM3, (NM 1.41E+02 1.41E+02

Am+3, (?XT) -7-59E-0 7.39B.05

Am2jO3, (NM)

APM, (16T) 3.06E-03 3.06E-03

+5, M) M1.25E-03 1.25E-03

A205, (NM 135E+00 135E+00

5+3, (?T) 2.49E-03 2.49E-03

203, QM) 4.61E-02 4.61E-02

Be+2, (MT) 7.75E-03 7.75-03

B-0, (MT) 8.39E-03 8.39-03

Bc+2, (NMT) 1.91E-05 1.91E-05

BO, (Nff) 1.72E-01 1.72E-01

Bi+3, (MT) 4.92E-01 4.92E-01

Bi2O3, (4T) 2.78E+00 2.78E+00

Carbon14, (MT) 1.14E-06 1.14B-06

Ca+2, (MT) 3.76E-01 3.76E-01

C;Z0 w, (W) 9.71E+01 9.71E+01

C-0, (MT) 1.99E+O.D L.9E+00

Cd+2, (MTf) 1.99E-C2 1.99E-A2

Cdo. (MT) 1.08E-01 1.08E-01

Cc+ 3, (MT) 5.97E-01 5.97E-01

Ce2O3. (NMT) 2.63E+00 2.63E+00

C1-, (MT) 8.76E-0 8.76E-W
C03.2, (MT) 5.43E-01 5.63E-01

Cr+3, (MT) 4.52E-01 4.52E-01

Cr203, (hff) 7.96E-01 7.%E-01

Cs+, (MT) 2.32E-04 2.32E-04

C-20, (mT) 3.12E-07 3.12E-07
Cu+2. (-M) 1.87E-03 1.87E-0

Cuo, (M) 8.01E-01 8.01m-0

F,. WM) 1.50E-01 1.50E-01

Fe+3, (MT) 2.66E+00 2.66E+00

Fo203, (MT) 3.47E+01 3.47E+01
H20, (MT) - 9.51E-01 9.51E-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

+2, 2.2UE-05 22e -

I-, (hmI' 5.a7MM 5.07B.-2

K+, (hm) 5.27E.-02 5.27E-02

K20, (IM) 9.36E-03 9.36E-m3

L.+3, (&M) 3.33B-M2 5.33B-02

U209, (W) 2.35E-01 2.35E-01

U+, (NM) 6.16E-05 6.16E-05

LM20, (M 2.39E-05 2.39E-05

Mg+2, (.M) 2.76E-02 2.76E4C2

Mg0, (MT) 1.88E-01 1.98E-01

MnO2, (M) 5.3OB-01 5.30E-01

Wo+6, (MI) 2.01E-03 2.01E-03

M003, ('m) 9.19E-02 9.18E-02

NA+, (Nm) 2.31E+01 2.31E+01

N&20, (NM) 1.04B+01 1.04E+01

Ni(OH)3, (MTf)

Ni+3, (MT) 2.66B-02 2.66&M2

Na2FCN6, (NM) 2.35E+OD 2.35E+Do

Ni2O3, QM) 2.51E+OD 2.51E+00

NiO, (W)

N02-, (MT) 1.95E-01 1.95E-01

N03-, (NM

Np+4, (tM) 5.01E-04 5.01E4

Np02, (LM) 6.24E-05 6.24E-05

OH-, (Mff) 4-21E+03 4.21E+03

P205, (?M 3.52E+01 3.52E+01
P205:24W, (MT) 1.31E-03 1.31E-03

Pb+4, (MT) 8.23E-03 8.23B-03

PbO2, (MTf) 4.19E+DD 4.19E+o0

P04-3, (MTf) 5.93E-01 5.93E-Oi

POLY, (MT) 8.00E-03 8.0SE-03

Pu+4, (MT) 1.56E-03 1.36E-0

Puo,. (MT) 5.19E-05 5.19E-05

Si+4, WM) 1.98E-01 1.98E-01

SiO2, (Wf 1.71E+00 1.71E+oo

S03, (wr)

S042, (MT) 9.95H-03 9.&5E-03

Sr+2, (MT) 9.23E-02 9.23E-02

SrO, OAT) 4.22E-05 4.2E-03

Tc2(Y7, (MT) 1.35E 04 1.35E.04

TcO4-, (NM) 1.42E-03 1.42E-A3

TiO2, (hM 3.03E-04 3.03B.04

Tmt Org Catbon, (.M) 2.90E-01 2.90E-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U30, (.M1.O3E-M 1.03E-OZ

U02+2, (QC) 4.18E+00 4.18E+00

U03, (mf)

V+5, QAm 4.71E-04 4.71E-04

V205, (km 3.09E-01 3.09E01

W02, (IM

WO3, (,M 6.53E-01 6.53E-01

Zn+2, ()M 2.37E-03 2.37E43

ma, WNT 3.04E01 3.04E-01

Zr+4, (MT) 6.94E-01 6.94E-01

ZzOZ. (MTr) 6.69E+00 6.69E+00

Zr02:2H2O. QT 1.03E+00 1.03E+00
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-Table A-1. Material Balance for Integrated.Pretreatment-High-Level Waste
Vitrification Flowsheet.

for"Cospsat
Vohume TOWa Litmr 8.25E+06 2.01H+09 1.99E+09 2.61E+08 2.12E+08 4.91E+a7 2.61E+08 3.01E+09 2.76E+06 8.18E+ii

SpocifcGravity 1.19E+00 125E+00 I.25+OD 1.04E+00 L.0GE+00 1.23E+00 1.04E+oo 1.00E+OD I.OOE+oo 1.03E+00
TWa M s Flow, (1M) 9.91E+03 2.51E+06 2.48E+06 2.72E+05 2.12E+05 6.05E+04 2.72E+05 3.01E+05 2.76E+05 8.46E+05
C, and BE, (M~a) 3.16E-01 3.13E-01 7.78E-03 7.78E-03 7.78E-03 1.97E.02
Sr and Y, (MG) 1.3UE+aZ 6.0"E0 6.OOE-05 6.06E-07
Tc, (MCi) 5.X7E-03 3.01E-02 1.49E-04 3.92E-C3 3.92E-03

TRU, (MCi) 1.54E-04 1.53E-04 1.54E-06
Toud MCi 1.38E+02 3.46E-01 3.13E-01 7.78E-03 7.78E-M3 1.17E-42 2.26E-02

A9+, (MT) 3.3E-01 3.29E-01 3.32E-03
AI(OH)4-, (hM) 4.88E+03 4.93E+03 4.88B+01

A1+3, (hM 6.5U+03 6.51E+03 8.2SB+01 8.28E+01 S.28+01 2.31E+02

Am+3, (MTf) 2.5%E-05 2.53E-05 2.56E-07

AS+S, (MT) 7.78E-01 7.70E-01 -7.78B-03

Bi+3, (mT) 5.25E-01 5.20E-01 5.2E-03
Ba+2, (WT 3.09E+00 8.01E-01 7.93E-01 8.01E-03
Bo+2, (vM) 8.27E-M2 8.19E-02 8.27&4
Bi+3, (MTf) 6.84E+01 6.77E+01 6.94E-01
CurbOU14, (MTf) 7.51E.04 7.41E-04 7.51E-06
C2H403, (Wr

C204-2, (MT)

CS+2, (&M 1.70E-01 1.68E-01 1.70E-03
Canrinite, (MT) 2.41E+03 2.38E+03 2.41E+01
Cd+2. (NM 2.11E+00 2.09E+00 2.11 F-02

Cc +3, (MTf) 2.54E.02 2.52E.01- 2.54E-04

C1-, (MT) 1.50E+03 1.49E+03 3.73E+01 3.73E+01 3.73E+01 S.96+01

CM2 (MT)

Co, (MT)

Coz. (MT)

C03-2, (MT) 3,80E+03 3.76E+03 3.80E+01
Cr(OH)4--. (MT) L.20E+02 1.19E+02 1.20E+oo
Cr+3. (MT) 4.73E+02 4.68E+(2 1.49E+01 1.49E+01 1.49E+01 5.46E+01
C'+, (MT) 3.85E-013 3.81E.03 9.475-05 9.47E-05 9.47E-05 2.2SE-04

Cu+2, (wT) 1.79E-01 1.79E-01 1.79E-03
DTPA-3, (MTf)

F-, (MTf) 1.32E+03 1.31E+03 1.32E+01
F-., (MT)

Pe+3. (MT) 1.48E-01 1.47E-01 1.48E.03
FoCN6-3. (MT) 1.52E+03 1.51E+03 3.80E+01 3.80E+01 3.80E+01 9.12E+bl

FESA. (Ivr)

H+-, (AT) 4.99E+01

H2. (MT)

H20, (MT) 6.65E+03 1.79E+06 1.77E+7 25E 52.12+05 44E+04 2.56E+05 3.01E+05 2.76E+05 8.06E+05
H202, (MT) I2.66E+0212.63E+02 12.66E+00
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Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

HCOO., (M)

Hg, (Mr) _ __ _ _ _

Hg+7, (M1) 9.9E-01 9.49E-01 9.59E-3

H, (wf) 7.20+00 7.13E+00 2.27E-01 2.27E-01 2.272-01 5.27E-01

I-. (NC) 5.52+02 5.46E+02 5.522+00

12, (M)
K+, (C) 7.63E+01 7.55E+01 2.40E+00 2.40E+00 2.40E+00 5.57E+00

LA+3, (WC) 2.35E-03 2.32E-03 2.35E-05

LM+, (WC) 1.15B-01 1.14E-01 3.43E-03 3.43-03 3.43E-03 8.01E-03

Mg+2, (MI) 9.823-1 9.72E-01 9.82E-03

Mn+4, (hM) 34-02 462-02 8.54B.04
MnO2, (I') 1.02E+02 1.01E+02 2.53E+00 2.53E+00 2.53E+00 6.09E+00

Mo+6, (WC) 4.92E+00 4.87E+00 4.92E-02

MoO4-2, (NC) 9.35E+00 9.26B+00 2.33E-01 2.33E-01 2.33E-01 5.59E-01

N7, (SM)

tao, (?M)

Na+, (C) 7.99E-M2 3.31E+05 3.27E+05 8.32F+03 8.32E+03 8.32E+03 2.00E+04

NH2OH, (CAT)

NH3, (NC) 3.15E+01 3.12E+01 9.92E-01 9.92E-01 9.92F-01 2.30E+00

NH4+, (M) 6.13E-02 6.07E-02 1.93E-03 1.93E-03 1.93E-03 4.48E-03

Ni+3, (MI) 4.13E-02 4.08E-02 4.13E-04

NO, (AT)

N02, (MT)

NO2-, (m) 1.08E+04 1.07E+04 3.57E+01 3.57E+01 3.57E+01 1.79E+02

NO-, (NT) 3.07E+03 1.38E+05 1.36E+05 8.38E+02 8.38E+02 8.38E+02 3.05E+03

Np+4, (MT) 1.48E-04 1.47&04 1.482-06

02, (NT)

OH-, (Mr) 1.95E+05 1.832+05 5.85E+03 5.85E+03 5.85E+03 1.36E+04

ORGS, (WC)

ORGT, (NT)

ORGU. (NC)

P205, (mT)
Pb+4, (MT) 1.98E+00 1.96E+00 1.98B-02

P04-3, (NT) 4.77E+03 4.72E+03 4.77E+01

POLY. (NT) 2.48-01 2.46E-01 2.49E-03

'rA-3, (NC) 2.00E+00 1.98E+00 6.32-02 6.32B-02 6.32E-02 1.472-01

Pu+4. (Mr) 2.92E-04 2.89&04 2.92E-06

Si+4, (NC) 5.76E+00 5.70E+00 5.762M

S02, (NT)
S03, (IT)

S04-2, (T) 3.01E+04 2.98E+04 8.852+02 8.85E+02 8.85E+02 2.07E+03

Sr+2, (NC) 3.68E+01 1.61E-05 1.59E-05 1.612-07

Sugar, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

T04-, W 5.66E-"1 2.90E+00 1.44. 3.7lE41 3.78E01

Ti+4, (Ml) I.OE-04 1.29E-04 '_30E-_

T-ot O Carbo, (MY) 1.44E+01 1.42E+01 3.25E-02 3.25E.- 3.25E-02 2.09E-01

U02+2, JMY) 71E-01 S.63E-01 .71B-C3

V+5, (M) 6.22E-2 6.21E-2 6.28E-04

W+6, (M) 7.55E-01 7A7-O1 7.5EB.03

Zn+2, (M) 3.63E+00 3.59E+00 
3.4S3E

Zr+4, (MT) 7.79E-01 7.72E-01 7.79

ZrO2.H2O, (Wf) 2.17E+01 2.15E+01 2.172-01
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Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

ToW Ma.. Plow, (Ml) 2.46E+02 2.44E+02 1.22 +M 1.22+02 1.225+02 2.46E+M

Cs md B., (MA) 953E-07 9.53B-07

St "d Y. (MCi) 1.42E-05 1.40E-OS 5.10B-06 5.10506 £105.06 1.03E-05

To, (mci) 1.12F-07 L.1-07 5-06 5.56&S 536E-M 1.12B-07

TRU. WO) 3.012-07 7.93E-07 4.23E-07 4.23E-07 3.7E07 .015-07

TOW Ma 1.51&5 1A95-0S 63-06 6.53-06 5.55E06 1.13F,05

AV+, (ME) 2.75E-M 2.72E-0 2.75E-10

Ag20, (M) 9.75E5-2 9.65B-02 4.83E-02 4.83-02 4.83E-02 9.75E-02

AI+3, (M) 4.57E-05 4.52E-05 457E-07

A1203, (M) 2.36E+02 2.34E+02 1.17E+02 1.17E+02 1.17E+02 2.36E+02

Am+3. (Mr)

AM203, (M) 8.61-09 8.61E-09

APM-, (ME)
As+5. (M)
A205, (ME) 1.04-01 1.03E-01 5.13E-02 5.135-2 5.13E-02 1.04E-01

B+3, (M) 1.99-08 1.9706 ' 1.99E-10

B203, (ME) 3.55B-03 3.51-03 1.76B-03 1.765-O 1.76E-03 3.55E-03

Ba+2, (MT) 6.18E-06 6.11E-.0 6.18F-10

B.0, (MT) 6.45E-04 6.38E-04 3.19E-04 3.19E-04 3.19E-04 6.4524

Be+2, (MT)

BoO. (MT) 1.32E-02 1.31E-02 6.55E-03 6.55E-03 6.55E-03 1.32-02

Bi+3, (MT) 3.92E-06 3.88E-06 3.925-a

Bi2O3. (ME) 2.14E-01 2.12E-01 1.06E-01 1.065-01 1.06E01 2.14E-01

Carbon14, (MT)

CA+2. (ME) 1.53-05 1.51E-05 1.53E-07

Canrinite, (MT) 1.91E+00 1.89E+00 9.46B-01 9.46E.01 9.46E-01 1.91E+00

CaO, (MT) 1.53E-01 1.512-01 7.56.-02 7.56E-02 7.56E-02 1.53E-01

Cd+2, (MT) 1.59E-07 1.57E-07 1.59B.09

CdO. (ME) 8.33E-03 .24E-03 4.12E-03 4.12E-03 4.12E-03 8.33-03

Ce+3, (MT) 6.59E-06 6.53E-06 6.595-O

C4ZO3. (ME) 2.02E-01 2.0B-0l 1.005-01 1.00E-0 1.00E-01 2.02E-01

Cl., (MT) 6.98E-04 6.91E-08 6.985-10

C03-2, (MT) 4.49E-06 4.44E-06 4.49E-08

Cr+3, (ME) 2.65E-06 2.62E-06 2.655-06

Cr2O3, (MY) 6.12E2 6.06E-02 3.03E-02 3.03E-02 3.03E-02 6.125-02

C.+, (MT)

C,20, (ME) 123E-08 1.23-08

Cu+2, (MT) 1.492-04 1.48-0 1-49E-10

CuO. (MT) 6.16&M2 6.09B-02 3.05E-02 3.05E-02 3.05E.02 6.16-02

F-, (ME) 1.19E-06 1.18E-06 1.19E-08

Fe+3. (MT) 2.63E-05 2.60E-05 2.63B-07

FZO3. (MT) 2.66E+00 2.64E+00 1.32E+00 1.32E+00 1.32E+00 2.66E+00

H20. (MT) 5.06E-05 5.01E-05 2.51E.05 2.51E-05 2.51E-05 5.0605
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Table A-1. Material Balance for IntegratedPretreatment-High-Lcvel Waste
Vitrification Flowsheet.

Hg+42, (MY) _____ _ ___

I, (hC 4.04E-07 4.00WA7 4.04E-09

K+ (M) 420E-07 4.16E-07 4.203-09

c20, (NM 7.19E-04 7423-0 3.563-04 3-56E-04 3.36E-04 7.19E-04

IA+3, (MY) 5.94E07 5.88E-07 5.4E-09

LaMGS, (M) 1.813-f 1.79E-In 8.95-03 8.95E-03 8.95E-03 1.81E-02

Li+, (M)
Li20, (Mr) 1.84E-06 1.82E.06 9.10B-07 9.10E.07 9.107 1.84-06

Mg+2, (MY) 2.20B-07 2.18E47 2.20-09

MO. (M) 1.44-02 1.43E-02 7.15E03 7.15H-03 7.15E-03 1.44E-02

1.62, (M) 1.54E-01 1.523-C 7.62E-02 7.623-02 7.62E02 1.54E01

Mo+6, (M)
MoO3, (M) 6.29E-03 6.22B-03 3.11E-03 3.11E-03 3.11-03 6.29E-03

Na+, (mT) 6.30E-05 6.243-05 6.30307

Na2, (M) 7.96E-01 7.88B-01 3.94501 3.94E-01 3.94B-01 7.96B-01

Ni(O)3, (Mr) 2.51-07 2.49E07 6.23E-09 6.23E-09 2.51E-09

Ni+3, (M) 3.20B-06 3.17-06 3.2DB-O8

Ni2FECN6, (MY) 1.14E-05 1.13E-C5 2.51E-07 8.51E-07 8.513-7 1.82-06

NiZO3, (M) 1.93E-01 1.91-01 9.54E-02 9.54E-02 9.54E-02 1.93E-01

NiO, (AT)
N02-, (?AT) 1.47B-06 1.46E-06 1.47E06

N03-, (M) 2.06E-05 2.04E-05 2.0607

Np+4, (MY)

NpO 2, (WO) 4.80E-06 4.75E-06 2.380-06 2.38E-06 2.38E-06 4.80E-06

OH.. (MT) 2.39E-04 2.36B.04 2.39E.06

P25, (MT) 2.70E+00 2.68E+00 1.34B+00 1.34E+00 1.34E+00 2.70E+00

P205:24W, (PT)

Pb+4, (M) 6.56E-08 6.49E-8 6.56F-10

Pb,2, (MT) 3.22E-01 3.19E-01 1.60E-01 1.60E-01 1.60E.01 3ME-01

P04-3, (MY) 4.61E-05 4.57E-05 4.61E-07

POLY, (WT) 4.30E-07 426E-07 2.13E-07 2.13E-07 2.13E-07 4.30E-07

Pu+4, (MT)

PuO2, (MT) 3.99E-06 3.95E-06 1.07B.06 1.97E-06 1.97E-06 3.99E-06

Si+4, (MI) 1.58E-06 1.56E-06 1.83E-0

SiO2, (MT) 1.32E-01 1.313-Cl 6.52E-02 6.52E.02 6.52E-02 1.32E.01

SO3. (MT)

S04-2, (MY) 7.59E07 7.51-C7 7.59E-09

Sr+2, (MT) 1.03E-06 1.02-06 1.03E-OS

SrO, (MT) 3.25E-06 3.21E-06 1.61E-06 1.61E-06 1.61E-06 325E-06

Tc27, (MT) 1.04-05 1.03E-05 5.13E-06 5.13E-06 5.13E-06 1.04E.05

TcO4-, (r) I I

TiO2, (MT) 2.33E4-5 2.30F,05 1.15305 1.15E-05 1.15P-05 2.333-5

Tot Org Carbon, (MT) 2.31E.C 229E06 1.05E-09 1.05E-09 2.31-06
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Table A-1. Material Balance for Integrated'Pretreatment-High-Level Waste
Vitrification Flowsheet.

U30, ge. ) 7.9184 7.3-04 3.91E-04 3.91>-04 3.91E-04 7.91E.04

U02+2, (Ni) 9.63E-5 9.4E-05 9.63E-07

U03, WdT)

V+5, (MI)
V2OS, (M) 2.39E-02 2.35-02 .18E-02 1.18B-02 1.18E-02 2.38E-02

WO2, (NC)
W03, (WC) 5.02E-02 4.97E-02 2.49E-02 2.49E-02 2.49E-02 5.02E-02

Za+2, (MT) 1.898-fW 1.87-08 1.89E-10

Z.O, (MT) 2.33E2 2.31-02 1.16E-02 1.16FM2 1.16E-02 2.33-02

Zr+4, (NC) 5.53B-06 5.48E.06 5.53E-08

Z±r2, (NC) 5.14E.01 5.09E.01 2.55E.01 2.55E-01 2.55E-01 5.142.01

Zm22H20, (m) 8.16E.06 8.08E-06 8.16E.0
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HCOO-, (m)

H9+, (mr)

Hr+, Wn
Hg, 0r)

12, WMr

K+, (Nm)
LA+3, (Nr)

mg+2, (M)
?Mn+4, (Mr)

MnO2, (NM)

Wo+6, (MT)

MoO4-2. (MT)

N2, (MD)

N2O, (NIr)

N&+, (NIT)
NH2OH, (MT)

NoS. O(mD __

NH4+, (NM)

Ni+3, (MT)

NO, (ME)
N02, (MT)

NO2-, (MIT)

N03-, (MT) 2.30E+03 1.63E+05 1.63E+05 1.92E+03 1.65E+05 1.24E+05 2.52E+04 1.63E+05

Np+4, (MT)

02, (MT)

OH-, (T)

ORGS, (?f)

ORGT, (MT)

ORGU, (NIT)

P2O5, (MT)

Pb+4, (MT)

P04-3. (MT)

POLY, (mT)

FrA-3, (ME)

Pu+4. (Ir)

Si+4, (MT)

So2, (IT)

So3, (MT)

S04-2, (MT)

Sr+2, (T)

Sugar, (NmT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Tc,4- () 218E+00 2.JIE+00

Ti+4, (Wf)

To4 OcgCrb-,( (m_

UC2+2, (MT)

V+5, (MT)

W+6, (Nfl) _______

Zn+2, (NT)

Zr+4, (NT) ______ 
___

ZtOZ:2H20, (NC) _ _ __ _ _ _______
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Table A-1. Material Balance for Integrated, Pretreatment-High-evel Waste
Vitrification Flowsheet.

TOWa M s Flow, (M)-

CA ami Ba, (Ma)

Sr --d Y, (---)-.--------

TA, (m)
TRUI, (MCI)
ToWa MCi

Ag+, (M)

AS20, (Nr)

AB+3, (NIT) 
------

A123, (M)

AMOS, (NT ________ 
____

Am+3, (NM)

A23, (NIT)

APM-, (IT) -- --

AA+5. (W)

A,205, (Mr)

B+3, MT)

B203, (MT)

C.+2. (MT)

nao, (T)

Be+2, (IT)

BO, (Mr)
Bi+3, (MT)
BM03, (M)

Cah()14, (MT)

C+2. (M)
Ca~riaiwe,(r

CaO, (MT)

+2, (NIT)

CdO. (MT)

Cc+3, (MT)

Cc2O3, (MT)

-. (NT)

CO3-2 (MT)
Cr+3, (MT)

Cr2 , (MT)
Cs+, (MT)

Ciao. (MT)
Cu+2, (MT)

F., (MT)

Fe23, (MT)

H20, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste

Vitrification Flowsheet.

Hg+ZAW-

I., (MT) _-

K+,MY)
K20,(M)
L.+3, (MY) -- .----

LaOS, (MY) _ __

Li+, (MY)
L120, (MY) ___

M,+2, (MY)

MO, <mr)
M.02,<Wr
Mo+6, (M)
MoOS, (MT)
Na+, (MT)

NA20, (MY)

Ni(OH)3, (MT)

Ni+3, (M)
Ni2FECN6, (MT)

N203, (Mr)
NiO, (MT)

N02-, (MT)

N03-, (MT)

Np+4, (MT)

NpO2. (MY)
OH-. (MT)

P205. (M)
P205:24W, (MT)

Pb+4, (MY)
PbOi. (MY)

P04-3, (MT)

POLY, (MT) .

Pu+4, (MY)

PaO (MT)
Si+4, (MT)
SiO2, (MT)
S03, (NM)

S04-2, (MT)

Sr+2, (MY)

SrO, (MT)

Te2A7, (MY)
TcO4-, (MY) ____ ________ ____ ____ ____ ____

TiO2, (MY) ____ ___ ___ ___ ____ ____ ____ ____ ___

Tot Otg Carbot, (MY) ______ ______ ______
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

voluac, Total 1tm I.03E+08 1.03E+0: 2.61E+08 2.12E+09 4.91E+07 2.61E+09 1.99E+09 1.99E+09

Specific Gravity 1.20E+00 1.20E+00 1.04E+00 1.00E+00 1.23E+00 1.04E+00 1.25E+00 1.25E+00

Total Ms. Flow, (M) 1.24E+05 1.24E+05 2.72E+05 2.12E+05 6.05E+04 2.72E+05 2.48E+06 2.48E+06

CS "d IB, (MCi) 7.78E.03 7.79E-03 7.78E-03 3.13B-01 3.13E-01

Sr .d Y, (MCj) 6.00E-05 6.OOE.05

TC, (MCj) 2.60B-=2 2.60E-02 1.49E-04 j.49E -

TRU, (MCi) 1.53E-04 1.53E-04

Total MCi 2.60E-02 2.60E-02 7.78E-03 7.782-03 7.780-03 3.13E-01 3.13E-01

At+, (WT 3.29E-01 3.29E-01

AI(OH)4-, (MT) 4.93E+03 4.83E+03

A+3, ) 8.28E+01 8.28E+01 8.28E+01 6.51E+03 6.51E+03

Am+3, (MT) 2.53E-05 2.53E-05

A.+5, (MI) 7.70B.01 7.70E01

B+3, (M) 520E-01 5.20E-01

Ba+2, (MT) 7.93E-01 7.93E-01

Bo+2, (NM 8.19E-2 8.19E-2

Bi+3, (MT) 6.77E+01 6.77E+01

Carbon14, (MT) 7.43B-04 7.43E.04

C2H403, (MT)

C204-2. ("T)

C&+2, (MT) 1.68E-01 1.68E01

Cancrioi, (M) 2.38E+03 2.38B+03

Cd+2, (MT) 2.09E+00 2.09E+00

Cc+3, (IM 7.52E-02 2.52E-02

Cl-. (MT) 3.73E+01 3.73E+01 3.73E+01 1.48E+03 1.48E+03

C12, (MT)

CO, (MT)

C02, (MT)

C03-2, WMT 3.76E+03 3.76E+03

CrJOH)4., (MT) 1.19E+02 1.19E+02

Cr+3, (Wr) 1.49E+01 1.49E+01 1.49E+01 4.68E+02 4.68E+02

Cs+, (MT) 9.47E-05 9,47E-05 9.47E-05 3.8IE.03 3.8IE-03

CU+2, OAT) 1.78F01 1.78E-01
DTPA-3, (NM

F-. (MT) 1.31E+03 1.31E+03
P2, (MT)

Fe+3. (MT) 1.47E-01 1.47E-01
FcCN6-3, (MT) 3.80E+01 3.80E+01 3.80E+01 1.51E+03 1.51E+03

FESA, (MT)

H +, (MT) 6.70E+02 6.70E+02

HZ, (MT)

H2O, (MT) 8.16E+04 8.16E+04 2.56E+05 2.12E+05 4.44E+04 2.56+05 1.77E+6

H202, (M) 2.63E+02 2.63E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

HcOO-, (MT)

Hg, (Wf)
Hg+2, (NM) 9.49E-01 9.49E-01

H92, (MI) 2.272.01 2.27-01 2.27E-01 7.13E+00 7.13E+00

I(M) 5.46E+02 5.46E+02

n, (m)_____ ___ __

K+,Q(f) 2.40E+00 2.40E+00 2.40E+00 7.55E+01 7.55E+01

IA+3, (WT) 2.32E-03 2.32.03

Li+, (NC) 3.43E-03 3.43E-03 3.43E.03 1.14F-01 1.14B-01

M9+2, (Wr) 9.72E-01 9.72B-01

Mn+4, (&M) 8.46-02 8.46E-02

MO2. (MT) 2.53E+00 2.53E+00 2.53E+00 1.01E+02 1.01E+02

M1+6, (mr) 4.87E+00 4.87E+00

MPO4-2, (WA) 2.33E-01 2.33E-01 2.33E-01 9.26E+00 9.26E+00

mo, (WT)
Na+, (MT) 8.32E+03 8.32E+03 8.32E+03 3.27E+05 3.27E+05

NH2oH, (m)

NH3. (WT) 9.92E-01 9.92E-01 9.92E-01 3.12E+01 3.12E+01

NH4+, (hM) 1.93E-03 1.93E-03 1.93E-03 6.07-02 6.07E-02

Ni+3, (MT) 4.08E-02 4.08E-02

NO, (Tff)
N02, (MT)

N02-, (wC) 3.57E+01 3.57E+01 3.57E+01 1.07E+04 1.07E+04

NO3-, (WT) 4.12E+04 4.12E+04 8.38E+02 8.38E+02 8.39E+02 1.36E+05 1.36E+05

Np+ 4, (MT) 1.47E-04 1.47E-04

OH-, (MT) 5.85E+03 5.85E+03 5.85E+03 1.83E+05 1.83E+05

ORGS, (MT)

ORGr, (MT)

ORGU, (?AT)

P205, (MT)

Pb+4, (MT) 1.96E+00 1.96E+00

P04-3, (UT) 4.72E+03 4.72E+03

POLY, (UT) 2.46E-01 2.46B-01

PrA-3, (M) 6.32E-02 6.32E-02 6.32E-02 1.98E+00 1.98E+00

Pu+4, (Wf) 2.89E-04 2.392-04

Si+4, (MT) 5.70E+00 5.70E+00

802, (MT)

SO3, (C)
S04-2, (AT) 8.85E+02 8.85E+02 8.85E+02 2.98E+04 2.98E+04

Sr+2, (NIT) 1.59E05 1.59E-05

Sugar, (NfT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TcO4-, (MI) 2.51E+00 2.51E+00 1.44E-O2 1.44E-O2

Ti+4, &M 1.29E-04 1.29E-04

Tot Org C (ME) 3.25E-02 3.25E-02 1.25H-m .42E+01 1.42E+01

U02+2. (MT) 8.63E-01 8.63E-01

V+5, (MI) 6.21E.02 6.21E-02

W+6, (M) :: 7.47E-01 7.47E-01

3.59E+00 3.59E+00

Zr+4, (NM 7.72E-01 7.72E-01

ZrO2:2H2O, (M) 2.15E+O1 2.15E+01
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Table A-1. Material Balance for Integrated-Pretratment-High-ILevel Waste
Vitrification Flowsheet.

Towa Mms Flow, amr I.2"E+02 1.2M+02 1.22M+02 2.44E+02 2.44E+02

Cs end Bo, (Mi) 9.53E-07 9.53B.07

Sr ad Y, (MAG) 5.J0P-06 5.10E-06 5.10E-06 1.40E-05 1.40E45

TRU, (ma) 4.23E-07 4.2E-07 3.97EA)7 7.93E-07 7.93B-07

TotwMC[ 6.53E-06 6.53E-06 5.5E-06 1.49B-05 1.49E-05

Ag+,I (Nm) 2.72E-09 2.72B-08

Ag20, (MT) 4.93E-02 4.93E-02 4.93E-02 9.65E-M2 9.65E-M2

AI+3, (IM) 4.52B45 4.52E45S

A1203, (Wr 1.17E+02 1.17E+02 1.17E+02 2.34E+02 2.34E+M2

Am+3, (bor)

AM203, AM 8.61E-09 &.61E-09

APM-, (IM)

Am+5, (Nff)

A1205, (MT) 5.13E-0 5.13E-02 5.13E-C2 1.03B.01 1.03F-01
B+3, (Wr) 1.97B-09 1.97F,%
B203, (MT) 1.76E-03 1.76E-A3 1.76E-M3 3.51&03 3.51E-03
Ba+2, (MTf) 6.11E-0m 6.IIE-08
B.C. (WT 3.19E-04 3.19E-04 3.19E-04 6.38E-04 6.38E-04
Be+2, (NM

Reo, (MT) 6.55E.03 6.55E-03 6.55E-03 1.31E-02 1.31E-O2
Bi+3, WM) 3.88E-06 3.88H-06
BMWO, (?M 1.06F-01 1.06B.01 1.06P-01 2.12E-01 2.12E-01

Carboa14, (WT

C.+2, WM) 1.51E-05 1.S1E-05

Canrinitw, (MTr) 9.46E-01 9.46E-01 9.46E-01 1.89E+00 1.99E+00
C40, WM) 7.56E-02 7.56E-02 7.56E-02 1.51E-01 1.51E-01

Cd+2, (MT) 1.57E-07 1.57E-07
CdO, (WT) 4.12E-03 4.12E-03 4.12E-03 9.24E-03 8.24E-A3
Cc +3, (MTf) 6.53E-06 6.53B.06
Ce2O3. (MT) L.OOE-01 L.00E-01 L.00E-01 2.OOE-01 2.DOE-01

CI-. (MT) 6.91E-AB 6.91E-09
C03., (MT) 4.44F-06 4.44E-06

Cr+3. (MT) 2.62E-06 2.62E-06

Cr203, (Ivr) 3.03E-0-1 3.03E-02 3.03E-02 j6.06E-02 6.06E-02

CA +' (MT)

Ciao. (MT) 1.23E-M8 1.23E-0M
Cu +2, (MT) 1.48PW0 1.48E-08
Cuo. NMT) 3.05E-02 3.05E.02 3.05E.02 6.09PBt2 6.09E-02

F.. (MT) 1.18E-06 1.18E-06
Fe+3. (MT) 2.60B-05 2.60E-05

Fc2O3, (MT) 1.32E+001 1.32E+00 1.32E+00 2.64E+00 2.64E+ODI
Hmo. (MT) 2.51E-05 I2.51E-05 Ii2.51E-05 5.01E-05 S.OIE-05

WRC-SD-WM-1EV-100 RU.VA
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

H9+2, (&M) -

1., (I) 4.00E07 4.00E-07

K+, (gm 4.16E-07 4.16E-07

E20. (MI) 3.$6E-04 3.6E-04 3.6E-04 7.12F-04 7.12E-04

LA+3, (Ml) 5.88E-07 5.88E-07

L0203, (MI) 8.95E-03 .95-03 8.95E-3 1.79-02 1.79&02

Li+. (MI)

L420, (NT) 9.10E-07 9.10E-07 9.102-07 1.82E-06 1.82E-06

Mg+2, (NC) 2.18E-07 2.18B-07

MgO, (wT) 7.15E-03 7.15B-03 7.15E-3 1.43E2- 1.43E-02

MnO2, (MI) 7.62E-02 7.62E-02 7.62B-02 1.52E-01 152E-01

Mo+6, (T)

MoOS, (NC) 3.11E-03 3.11E-3 3.11E-3 6.22.03 622E-03

Na+, (&m 6.24E-05 6.24E-05

Nao2, (NT) 3.942-01 3.94E-01 3.94E-01 7.88E-01 7.88E-01

Ni(OH)3, (MC) 6.23E-09 6.23E-09 2.49E.07 2.49E-07

Ni+3, (Mr) 3.17E-06 3.17-06

NI2FECN6, (NT) M.51E-07 9.51E-07 9.51&07 1.13E-05 1.13E-05

M4203, (MT) 9.54E-02 9.54F-02 9.54E-2 1.91E-01 1.91E-01

tio, (NT)

N02-, (M) 1.46E-06 1.46E-06

N03-, (NT) 2.04E-05 2.04E-05

Np+4, (MC)

NpO2, (MT) 2.38E-06 2.38E-06 2.38E-06 4.75E-06 4.75E-06

OH-, (Mr) . 2.36E-04 2.36E-04

P205. (MT) 1.34E+00 1.34E+00 1.34E+00 2.68E+00 2.68E+00

P205:24W, (NiT)

Pb+4, (MT) 6.49-48 6.4908

PbO2, (MT) 1.60E-01 1.60E-01 1.60E-01 3.192-01 3.19E-01

P04-3, (NM) 4.57P5 4.57H.05

POLY, (MT) 2.13E-07 2.13E-07 2.13E-07 4.26E07 426E07
Pu+4, (NT)

Pu02, (NC) 1.97E-06 1.97E-06 1.97E-06 3.95E-06 3.95B06

Si+4, (MnT) 1.56E-06 156E-06
SiO2, (MT)' 652E-02 6.52-02 6.52-02 1.31E-01 1.31E01
S03, (MI)
S04-2, (MT) 7.51B-07 7.51E07
Sr+2, (MT) 1.02-06 1.02E.06

SrO, (WT) 1.61E-06 1.61E-06 1.61E-06 3.21E06 3.212-06
Tc2O7, (WT) 5.13E-06 5.13B-06 5.13E-06 1.03E-5 1.03E-O5
TcO4-, (NM)

TiO2, (NT) 1.15E-05 1.15E.05 1.15E-05 2.30E-05 2.30-05

Tot Org Carbon, (MI) 1.05E-09 1.05E-09 229E-06 2.29-06
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Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volusr, TOa Lien 2-94E+08 9.74B+06 1.09E+05 1.41E+07 1.24E+09 2.20E+09 8.79E+07 2.82E+06 5.26E+09 4.41E+08

Spocificavhity 1.00E+00 1.62+00 1.012+00 3.16E+00 1.42E+00 1.24E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Total Ma. Flow, (ME) 2.94E+05 1.52E+04 1.10E+02 4.47E+04 1.77E+06 2.73B+06 8.2E+04 9.82E+05 5.27E+05 4.412+05

Ca "ed Ba, (MCI) 8.47E+00 8.47E+00

Sr asd Y, (MCi) 1.38E+02 138E+02

To, (MCi) 58E-03 5.27E-3 5.8E-06

TRU, (MCi) 1.05E.01 1.05105 .05E-01

Tol MCi 1.47E+02 1.47E+02 1.052-01

AS+. (NT) 1.39E+00 1.38E+OD

A(OH)4-, T 9.16E-02 9.16E.C2

A+3, (T) 2.11E+02 2.35E+02 2.38E+01

Am+3, (NMT) 3.02E-02 3.02E-06 3.02B-02

Am+5, (MT) 4.97E.01 4.97E.01

+3, (MT) 9.93E-01 9.93E-01

B&+2, (MT) 3.09E+00 3.09E+00

Bo+2, (WT) 7.60B-03 7.60E-03

Bi+3. (MT) 1.96E+02 9.78E-01 1.95E+02

Carbon14, (M) 4.52E-04 4.52E-04

CH403, (NIT)

C204-2, (NT) 2.19E+04 2.19E+04 2.16E+04 3.06E+02 3.88E+02

Ca+2, (MT) I,50E+2 1.50E+02
CAnriite, W) 2.45E+02 2.45E+02

Cd+2, T 7.92E+00 7.92E+00

Ce+3, (NIT) 2.38E+02 2.38E-02 2.38E+02

Cl-, (MT) 9.83E+00 9.93E+00

CrU, (MT)

C02, (MT)
C032. (NT)
C03-2, (MT)

Cr(OH)4-, (MT) 2.25E-03 2.25E-03

Cr+3. (MT) 1.34E+02 1.34E+02

Cs+, (MT) 1.03E-01 1.03E-1

Cu+2, (WT) 7.45F- 7.45P-01

DTPA-3, (NIT)

F, (MT) 2.15E-01 2.80E+04 2.79E+04 5.29E+01

P2, (MT)

Fc+3, (NMT) 7.75E+02 7.75E+02 7.75E.02

FcCNS.3, (MT) 6.98E+00 6.98E+00

PESA, (MT) 7.92E+03 7.92E+03 7.92E+03

H+, (MT) 1.14E-02 5.02E+02 1.48E+04 1.48E+04 8.82E-01 8.82E+00 9.82E+00 1.32E+01

H42. (NT)

H20, (MT) 2.94E+05 7.31E+03 1.09E+02 2.24E+04 9.27E+05 1.89E+06 8.80E+04 5.822+05 9.302+03 4.412+05

H202, (MT) 4.95E+02 4.95E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Un' cotot 

HS, (hm

fg+2, (MD) 9.01E-03 9.01E-03

H92, (bm 3.25F-02 3.252-02

1-, (hm 2.02E+01 2.02E+01

K+, () 2.13E+01 2.13E+01

1A+3, ( 2.12E+01 2.12E-03 2.12E+01

Li+, (NM 2.50E-02 2.50E-02

Mg+2, ( M) 1.10E+01 1.10E+01

?A+4, (Nfr) 1.342+02 1.34E+02

Mn2, (m) 3.52E-02 3.52P2A2

MO+6, (?.ff) 8.87E-01 8.87E-01

MoO4-2, (mr) 4.28E-02 4.28E-02

N2, (MTf)

N20, (MT)

Na+, T) 2.f2E+03 2.82E+03

NH20H, (WM

NK3, (MT)I1.42E-01 1.42E-01

NH4+, 2.99E-03 2.99E-03

Ni+3, (MT) 1.88E+02 1.58E+02

NO, (NM

K02, (MT)

N02-, (MTf)

N03-, (MT) 7.58E+05 7.58+05 2.21E+02 5.47E+02 5.19E+02 2.74E+02

Np+4, (MT) 1.46E-05 5.662-03

02, (Mr)

OH-, (MT)

ORGS, (MT)

ORGT. (NMT) 2.65E+03 5.16E+05

ORGU, (WT)

P205. (fT)

Pb+4, (MT) 3.28E+00 3.28E+00

P04-3, (MT) 2.47E+02 2.47E+02

POLY, (MT) 2.23E+00 2.23E+00

PTA-3, (NT) 5.42E-01 5.42E-01

Pu+4, (NT) 4.54E-03 4.54E-07 4.54B-03

Si+4. (MT) 7.89E+01 7.89E+01

S02, (MT)

S03, (NIT)

S04-2, (N.f) 1.31E+02 1.31E+02

Sr+2, (NT) 3.68E+01 3.68E+01

Sumar OAT)I
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TC4-. 5W7 S.6E-)1 5.67E-04

E- -,U 1.90G-a 1.9E-02

Tot Cs., W 1.16E+02 1.16E+02
1.62-01 1.7605 176-01

V+5, W1.-01 1.76P.01

W+6, (NMr) 1.42E-0 1.422-05

+2, ( 9.4-401 9.44B-01

-Zr+4, (T) 5.10E+02 5.09E+02 5.10E-01

Zr2H2O, (MT) 3.9E.-05 3.96005
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Toal Ma.. Flow, (ME) 4.61E+03 4.61E+03

Cs d (MCI) 1-91-02 1.91E-02

Sr and Y, (M) 3.48B-01 3.48E1

T, NCi) 1.62E.05 1.2E-05

TiU. "(M) 6.25E04 6.25E-04

Tal MCI 3.67E-01 3.67E-01

Ag+, (Nl) 3.452-03 3.45E-03

A120, (W) 1.27E+00 1.27E+00

A1+3, (WC) 3.96E+00 3.96E+00

A1203, (M) 1.41E+02 1.41E+02

Am+3, (MT) 7.59E-05 7.59B-05

Aw?2M, WMr

APM-, (mT) 3.06E-03 3.06E-03

A+5, (Mr) 1-25E-03 1.25E-03

AM205, (NT) 1.35E+00 1.35E+00

B+3, (Wf) 2.49E-03 2.49E-03

B203, (M) 4.61E-02 4.61E2-

B+2, (M 775E.03 7.75B-03

BaO, (MT) 8.39E-03 8.39E-03

Bo+2, (Sm) 1,91E.05 1.91E-05

DCO, (MT) 1.72E-01 1.72E-01
Bi+3, (MT) 4.92E-01 4.92E-01

B203, (MT) 2.78E+00 2.78E+00

Carbou14, (NM) 1.14E.06 1.14E-06

C,+2, (Nm) 3.76E-01 3.76E-01

CDCrini , (NM) 9.71E+01 9.71E+01

CaO. (MR) 1.99E+00 1.9E+00
Cd+2. (NIT) 1.99E-02 1.99E2-

CdO. (MT) 1.06E-01 1.08E-01

Cc+3, (NT) 5.972-01 5.97E-01

Cr203, (NT) 2.63E+00 2.63B+00

Cl. (MT) .76E-03 8.76E-03

C03-2. (NMT) 5.63E-01 5.63-01

Cr+3, (NIT) 4.52E-01 4.52F-01

C203, (MT) 7.%E-01 7.96E-01

C,+, (MT) 2.32B-04 2.32E.04

C.20, (wr) 3.12E-07 3.12E-07

Cu +2, (NIT) 1.97E-03 1.87E-03

Cuo, (MT) 8.01E-01 8.01F-01

F-, (?AT) 1.50E-01 1.50E01

Fe+3, (MT) 2.66E+00 2.66E+00

e203, (M) 3.47E+01 3.47E+01

H20, (IT) 9.51E-01 9.512-01
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Table A-1. Material Balance for Integrated Pretreatnent-High-Ievel Waste
Vitrification Flowsheet.

Hg+2, (W) 2.26E-05 2.26E-0

-. 0-2 15.07 2

K+,( ) .27Et2 5.227E-

K20, (WA) "9.E-03 9.36E-

La+3. (M) 5.33E-02 533E-02
L.20, (WA) 2.35B-01 2.35E-01

Li+, (mr) 6.16-05 6.16E-05

Li2O, (Pm) 2.39E-05 2.39-05

"g+2, (MD) 2.76E-02 2.763-02

W40. wM1.3E-01 1.E-Cl

M , (T)' 5.30E-01 5.30E-01

Mo+6, (Wr) 2.01E-03 2.01E-03

MoO3, (wA) .18E-f2 8.1802

N.+, (Ml') 2.31E+01 2.31E+01

Na2O, (NM) 1.04E+01 L04E+01

Ni(OH)3, (MT)

Ni+3, (WT) 2.66E-02 2.66-02

Ni2FECN6, (M) 2.35E+00 235E+00

N203, (NM) 2.51B+00 2.51E+00

NiO, (MT)

NZ02-, (PAT) 1.85B-01 1.85E-01

NO3-, (PAT)

Np+4, (MT) 5.01E-04 5.01E-04

N p0 Z. (M) 6.24E-05 6.24E-05

OH-, (MT) 4.21E+03 4.21E+03

P205. (Ml') 3.52E+01 3.52E+01

P205:24W, (MT) 1.31E-03 1.31E-03

Pb+4, (WT) 8.23203 8.23E-03
PbO2. (MT) 4.19E+00 4.19E+00

P04-3. (MT) 5.93E-01 5.93E-01
POLY. (NT) S.tME-03 8.0BE-03

Pu+ 4, (M) 1.36E-03 1.56E-03

PuO2, (Ml') 5.19E-05 5.19E-05

Si+4. (MT) 1.98E-01 1.98&01

Sio2. (MT) 1.71E+00 1.71E+00

S03. (MT)

S04-2. (MT) 9.85E-03 9.85-03

Sr+2. (-M) 9.23E-02 9.23E-02

SrO. (MT) 4.22E-05 4.22E-05

TC207. (MT) 1.35E-04 1.35E-04

TO4-. (mPr) 1.42-03 1.42E-03

TiO2, (Pr) 3.03E-04 3.03E-04

Tot Org Caxboc, (MT) 2.90E-01 2.90E-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U30, (MT) 1.OSE-O2 1.WE-02

U0f+2, (Ql) 4.1E+00 4.18E+00

Uo3, (%m

V+5, (MT) 4.71E-4 4.71E-04

V2O5, (MI) 3.09E-01 3.09E-O1

W02, (W I

W03, (MI) 6.53E-01 6.53E-01

Za+2, (M) 2.37E-03 2.37E-03

ZaO, (MO 3.04E-01 3.04E-01

Zr+4, (Ml) 6.94E-01 6.94E-01

ZrO2, (M) 6.69E+00 6.69E+00

ZO2:2H2O, (M) l.OSE+CO 1.03E+-O
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Table A-1. Material Balance for Integrated, Pretreatment-High-Level Waste
Vitrification Flowsheet.

Vokumc, ToW Lisor 1.76E+09 5.37E+08 2.19E+09 1.33E+07 2.19E+09 2.18E+09 1.33E+06 1.33E+07

spocific G-*it 1.OOE+00 1.0E+00 L.00E+00 1.30E+00 1.00E+00 1.O0E+00 1.00E+00 1.30B+00

ToWa Mm~ Flow, (Wr 1.77E+06 5.37E+05 2.20E+06 1.72E+04 2.18E+06 2.18E+06 U.3E+03 1.72E+04

C4 No Ba, (MCi)

Sr and Y, (Mi)

Te, (MCi) 5.88FW0 5.U8E-M6 5.88E-06

TRU, (MO) 1.05E-01 1.05E-01 1.05E-01
ToWa MCi 1.05E.01 1.05MI0 1.05B-01

AS+, ( M)
AI(OH)4- (hM)

A1+3, WM)

Am+3, (MT) 3.02E-M2 3.02E-02 3,02EFA2

As+5, (MT)

B+3, (MT)

Ba+2, (M

Bc+2, (M

Bi+3, (-M) 1.94E+02 9.73M-0 9.73E-01 9.73E-Oi

Carbo14, (MT)

C2H403, (T

C204-2, ( M 1.55E+03 2.25E+03 2.25E+03 2.25E+03

CR+2, (MT)

C.=einiwe, (MT)
Cd+2, (NM)
Ce+3, (Mn) 2.38E+02 2.38E+02 2.38E+02

C1-, WMT

cm2, (NM

Co, (MTf)

C02, (MTf)

C03.2, WM)

Cr(OH)4-, (MT)
Cr+3, (MT)

Cs+, (MT)

Cu+2, (tm)

DTPA-3, (.M

F., OAT) .5.29E+01 5.29E+01 5.29E+01
P2, WM)

Fc+3, (W) 7.75E-M 7.75E-M 7.75EM0

FcCN6-3, (Mr)

FESA, (MTf)

H +, (WT 5.29E+01 7.60E+01 7.60E+Ot 7.60E+01

H2, (W)

R2O, (Im) 1.76E+06 2.15E+04 2.19E+06 1.29E+04 2.18E+061 2.18E+06 1.29E+04
H202, (1M
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hcoo-, (WT

Hg, (~m)

Hg+2, (bM)

fl. (MT)
K+, (NIT)
LA+3, (NT) 2.12E+01 2.2E+01 2.12E+01

Li+, (mT)

?g+2, (NW)
MAn+4, (MT)

MNOZ, (T)
Mo+6, (MT)

MO4-2, (T)
M2, (NIT)

N2o, (Mr)

N&+, (Nff)
NH20H, (NM)

NH3, (WT)

NH4+, (T)
Ni+3, (NMT)

NO, (MAT)

N2, (MT)

NOZ-, (PAT)

NO-, (MIT) 1.09E+03 1.72E+02 1.71E+03 1.71E+03 1.71E+03

Np+4. (MT) 5.66E-03 5.66E-03 5.66E-03

02. (MT)

OH-. (T)

ORGS, (MT)

ORGT, (PT) 5.15E+05 1.33E+03 1.33E+03 1.33E+03

ORGU. (M)

P205, (IT),

Pb+4. (?AT)

P04-3, (Mr)

POLY, (MT)

PTA-3, (.M)

PU+4, (mT) 4.42-03 4.54E-03 4.54E-03

Si+4, (MT)

s02, (MT)

SO3, (MT)

S04-2, (MT)

Sr+2, (NMT)

Sugr, (MT)
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

Tol Maw. Flow, (MT)

C4 amd B4, (Mi)

Sr and Y, (ACi)
TC, (MCi)

TRU. (MCi)
Total MCi

Ag+, (MT)
Ag20, (T)
AI+3, (MIT)

Al2O3, (Mr)

Am+3, (MT)

Am2O3, (M)

APM-, (bon)

As+5, (MT)

A205, (MT)

B+3, (M)

B203, (MT)
Ba+2, (Mi')

BaO, (T)

Bc+2, (Wf)

BO, (MT)

Bi+3, (PAT)

Bi2M (MIT)

CArbool4. (MT)

Cd+2, (MT)

Cencrinitw, (MT)

C-O, (MT)

Cd+2, (T)

C0o, (MT)

Cc+3, (MT)

C4ZO3, (MT)

Cl-, (MT)

C03-2, (MT)

Cr+3, (MT)

Cr203, (AT)

C+, (MT)

C'20, (MT)

Cu+2, (MT')

Co, (Mi')

F-, (MT)

Fo+3, (MT)

Fc2O3, (MT)

H20. (WT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste

Vitrification Flowsheet.

Hg+Z,(ME)

r-, (Nm
A+, ( ,2110)1

K2O, (ME)
LA+3, (ME)

L23, (MT)

Li+, (MT)
Li20, (MT)

14+2, (ME) .....____

Mg, (T.ff)
MmOZ, (M)

Mo+6, (WT)

moO, MT) -

Na+, (Im)

N&20, (MT)
Ni(OH)3, (MT)

Ni+3, (MT)

Ni2FECN6, (MT)
M203, (ME)

No. (MT)
N02-, (M)
N0-, (MT)

Np+4, (MT)

NpOl, (Mr)

OH-, (WT)
2oW. (M)

P2O5:24W, (WT)

Pb+4, (MT)

PbO2, (MT)
P04-3, (MT)

POLY. (MT)

Pu+4, (MT)

PU2. (MT)
Si+4, (MT)

SioZ. (MT)
SO3, (MT)
S04-2, (ME)
Sr+2, (MT)

Sro, (MT)
Tc2O7. (MT)
TcO4-, (MT)

Ti2. (MT)
Tot Orq Cntbo. (m 
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

Utn8, (ME) __

l+2, (ar) 00

U03, (Wr

v+5, MT)
v2, m

02z, (Wr

was, (wT)
ZR+2, (ME)

Zno, (m)

Zr+4, (ME)

aZ2, (M)
Zro:HO, (Mr)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Vohlme, Total Lkrc 1.33E+07 3.76E+06 5.02E+06 4.15E+06 5.02E+09 4.15E+06 1.04E+09 5.19E+OS 2.0E+05 3.50E+09

Spodie Gavity 130E+00 1.04E+00 1.03E+00 1.002+00 1.03E+00 1.00E+00 1.00E+00 1.00E+00 1.39E+00 1.14E+00

Toal MaN Flow, (M) 1.72E+04 3.91E+05 5.17E+05 4.15E+05 5.17E+05 4.16E+05 1.04E+05 5.19E+05 3.47E+02 3.98E+06

C, a B, (MCi) 8.47E+00

Sr and Y, (MO) 1.38E+02

To, (MCi) 5.98E-06 5.88E-03

TRU, (MCi) L.05E-01 2.07E-01

TOW MCi 1.05E-01 1.47E+02

Ag+, (NIT) 1.38E+00
A(OH)4-, (W) 9.16E-C2

A+3, (W) 2.11E+02

Am+3, (MT) 3.02E-02 3.02E-02

A.+5, (AT) 4.97F-01

B+3, QMT) 9.932-01

Ba+2, (MT) 3.09E+00

Bo+2, (M) 7.60B.03

Bi+3, (MT) 9.73E-01 1.94E+02 1.94E+02 1.96E+02

Carbon14, (MT) 4.52E-04

C2H403, (MT)
C204-2, (MT) 2.25E+03

CA+2, (WT) 1.50E+02

CaoMrinito, (MT) 2.45E+02

Cd+2. (MT) 7.92E+00

Ce+3. (MT) 2.38E+02 2.38E+02

C1-- (MT) 8.83E+00

CL2, (MT)

CO. (MT) 1.90E+02

C02, MT) 1.61E+00

C03-2, (M) 6.98E+03 6.98B+03 6.98E+03

Cr(OH)4-, (M) 2.25E-03

Cr+3, (MT) 1.34E+02

Cs+, (MT) 1.03E-01

Cu+2. (MT) 7.45E-01

DTPA.3, (.M

P-, (M) 5.19E+01 2.80E+04

P2, (MT)

Fe+3, WMr 7.75E-M2 7.75E+02

FcCN6-3, ("T) 6.9E+00

FESA, (MT)

H+. (MT) 7.60E+01 1.17E+02 1.17E+02 1.17E+02 3.17E+00 3.17E+00 3.17B+00 1.43E+04

H2, (MT) 5.87E-

H20, (MT) 1.29E+04 3.81E+05 4.03E+05 4.03E+05 1.49E+02 1.49E+02 1.49E+02 3.18E+06

H202, (MT) 4.95E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste

Vitrification Flowsheet.

HCOO., (M)

H9, (r)
H9 C, (N MT _9.01E 

-0

Hx2, hM 
3.25E-02

I.. 
2.022+01

fl, (M)

T+ (MD 
2.13E+01

L.+3. (NIT) 2.12E+01 
2.=22+01

Li+, (M -
2.50E-02

Mg+2, (NM 
1.10E+01

Mn+4, (M) 
1.34E+02

MnO2, M 3.2-02

Mo+6, (wfl) 
g.87E-01

MoO4-2, (M 4.2.02

-!. 
1.76&.02

20, (MT)

NA+, (Mr) 2.68E+03 2.68E+03 2.68E+09 2.82E+03

1NHOH, <M)

NM, (M) 1.42E-01

NH4+, (T) 2.-03

Ni+3, (NM 1.88E+02

NO. (MT)
02. (Mr) _1.53E+00

NO2-, (ME)

N03-, (NIT) 1.71E+03 1.72E+02 1.72E+02 1.95E+02 1.95E+02 1.95E+02 7.54E+05

Np+ 4. (MT) 5.66E-03 1.46E-01

02, (ME) 
1.09E+02

OH-, (MT)

OROS. (MT)

ORGr, (MT) 1.04E+05 4.15E+05 1.04E+05 4.15E+05 1.04E+05 5.19E+05

ORGU, (NMT)

P205, (ME)

Pb+4, (&M N3.28E+00

P04-3, (MM 2.47E+02

POLY, (M 22E+00

YTA-3, (ME) 5.42E-01

Pu+4, (ME) 4.54E-03 4.54E-01

Si+4, (ME) 7.89E+01

SO2, (NIT)

SO3, (MT)

s042, (Mf) .
1.31E+02

8r+2, (NIT) 3.68E+01

Sug.r, (mT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

T04-, () 5.67E-04 5.68E-O1

Ti+4, ( 1.90Em

j 0 Cb-, (MT1.16E+O2

U02+2, W 1.76E.01 1.76E+03

V+5. (Pm) 1-OAI
W+6, (NC) 1.42E-05

Za+2, (NC) 9.4E-01

Zr+4, (WC) 5.IOE-01 S.10E+O2

ZzO2:2H2O, (ff) 3.96E-5
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Total Mass Flow, QAT) 4.61E+M3

C4 amd Ba, (M) 1.91E-02

Sr and Y, (MCi) 3.49E-01

-rntAc) 1.1.E-05

TRU, (MC) 6.25E.04

Tol MCi 3.67E.01

A9, (17) 3.45E-03

A62, (NM) L.271+00

3.9E+00
1.41E+02

Am+3, (M 7.593-05

Am2O3, (NIT) 3.69B-

APM-, (MT) 3.06B-03

A+5, (M) - -.
25E-C3

A,205, W 1.35E+00

B+3, W 2.49E-03

B203, W 4.61E-02

B4+2, (hff) 7.75E-03

Bao, (w 8.39E-03

B+2, (&M) 1.91E-05

Bo+, (M) 1.7211-01

Bi+3, (MT) 4.923-01

B2O3, (W) 2.78E+00

Carb=14, (bM) 1.14PA06

Ca+2, (wT) 3.76-01

Cancrinim, 9.711+01

CRO (WT) 1.99E+00

Cd+2, (MT) 1.99E-02

CdO, (Mr) 1.0E-01

C.+3, (M) 5.97E-01

Cc2O3. (MT) 2.63E3+00

C0-. (N(T) 8.7613-0

C03-2. (NM) 5.63E-01

C.+3, (NM) 4.0F1

C203 (W) .91E-01

Cs+, (MT) 2.32E-04

ciao. (PT) 3.12B-07

CU+2, (T) 1.97.0

CuO, (MT) 8.11-01

F, (MT) 1.50E.01

F;+3. (M~) 12.66E+00

R23, (MT) 3.47E+01

H2, (M) 9.51"1
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

.___ - .~ - . - -
2.2dB-OS

Hg+2,O(I) 5.07E-02
5.27E02

K+, (MT) 9.36E-
K2, (M 5.33E-02
La+3, (MT) 2.35E-01

Li.(MT) _6.16E-05
M+, (M) 2.9E-05
L2, (MT) 2.76E-02

M+0, 0MI -1.88E-01
Mn, (Ml _-5.30E-01

- 2.01E-03

mo, W(MT) Mo+6 (M) _____ - - - -8.188-02
MoQI, (MT) --_____ ---2380
Na+ , Q 2.1.E+01

Nm2O, (MT) 
1.04E+01

Ni(OH)3, (WT)
Ni+3, (M) 

2.66E.02
NaMCN, (&M2.35E+00

PO I I W ) --2.51E+00Ni2O3, (MT) __ __ __ - --
NiO, (NMT402, (MIf) - -1.95E-01
N02-, (Mt)
N143-, (MT) 

5.01E-04

Np+, (NMT) 6.24E-05

OH., (MT) 
4.21E+03

O3.52E+01

:245 W ( c r ) _ _ _ _ 1 . 3 1 & 0 3

P -4, ( E) 8.23E-03

Pb+- (N) 4.19E+00

P04-3, (MT) 
5.93E-01

POLY. (MT) 
LOSE-03

P OL. (- T) 1.56E-03

Pu 4. (M T) 5.19B.05
N -t (Wr) 1.98E-01

Si+m (T) 1.71E+00

S03, (MT)
S04-2. (NMt) _____9ME3-03
Sr. (NT) 9.23E-02

s o. (m 
4.22E-05

SiC-2 . (NT) __1.35E-04

Tc 24 . (M T) 1.42E-

TiO2. (N ) 3.03E-04
- 102 (NIT) r) _ _ _ | 2 ,0 8 0 1
7o Org C n (NiA-67
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste

Vitrification Flowsheet.

U309. (NM ____ ___

4.18E+00
Um2+2, (Mfl___)____

Urn. (MD _)__

Y+S, (m) 
4.71E-04

V205, ( M 3.09E-01

WO2, (Mr)__ ______ __

W03, (hrr) 6.53E01

=n+2, wM) 2
3.E-01

Zr+4, (Mr) 6.94E-01

Zr+, (UT 6.69E+O

[ZO2:2H20, (M 11.03E+00
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Table A-1. Material Balance for Integrated-Pretreatuent-High-Level Waste
Vitrification Flowsheet.

Volume, Ttow LkAM 3.50E+09 3.J12+09 3.81E+09 9.49E+09 3.04E+09 3.99E+09 1.72+0 4.02E+09 3.4E+08 7.59E+08

Spoid&Gaviy 1.14E+00 1.13E+00 1.13E+00 1.00E+00 1.00E+00 1.002+00 1.02E+00 1.012+00 1.13E+00 1.00E+00
Total Ma.. Plow, (ME) 3.9$E+06 4.30E+06 4.30E+06 9.49E+05 3.04E+06 3.98E+06 1.60E+05 4.07E+06 3.98E+05 7.59E+05

C& d Be, (MCi) 8.47E+00 .47E+00 8.47E+00
Sr amd Y, (MCi) LSE+C 1.38E+02 1.3E+02
TC, (MCi) 58E-03 538.03 5.88E-03 2.94E-06 5.88B-06

TRU, (MCi) 2.072-01 1.05E01 1.05E-01 1.02E-05 1.02E-01

Total MCi 1.47E+02 1.47E+02 1.47E+02 1.32-05 1.02-41

At+. (A) 1.32E+00 1.3E+00 1.38E+00

AI(OH)4-. (NM) 9.16B-02 9.16E-02 9.16E-02

AI+3, (MT) 2.112+02 2.11E+02 2.112+02

Am+3, (MT) 3.02E-02 3.02E-02 3.02E-02 3.02E-06

A+5, (MT) 4.97P-01 4.97E-01 4.97E-01

B+3, (ME) 9.93E-01 9.93-01 9.93&01

Ba+2. (MT) 3.09E+00 3.09E+00 3.09E+00

BO+2, (WT) 7.60B-03 7.60E-03 7.60E-03

Bi+3, (Mr) 1.%E+02 1.%E+02 1.%E+02 1.%E-04 I.E-01

Carbou14, (Ml) 4.52E-04 4.52-04 4.52-04

C2H403, WMr

C204-2, (r

C,+2, (M) 1.50E+02 1.50E+02 1.50E+02

Caacrinito, (M) 2.45E+02 2.45E+02 2.45E+02
Cd+2, (MT) 7.92E+00 7.92E+00 7.92E+00

Cc+3, (NMT) 2.38E+02 2.38E+02 2.38E+02 2.38B-06 2.38E-02

C1-, (NM 8.83E+00 8.83E+00 8.83E+00
C12, WMT

CO, (MT) 1.902+02 1.90E+02 1.90E+02

C2, (MT) 1.61E+00 1.61E+00 1.61E+00
C03.2, (MT)
Cr(OH)4-, (MT) 2.25E-03 225E-03 2.25E.03

Cr+3, (NT) 1.34E+02 1.34E+02 1.34E+02

Cs+, (MT) 1.03E-01 1.03E-01 1.03E-01

CU+2, (MT) 7.45E-01 7.45E-01 7.45E-01

DTPA-3, (MT)

F-, (MT) 2.80E+04 2.80E+04 2.80E+04 2.65E-01 5.30E+01

P2, (NM)

Fe+3, (MT) 7.75B+02 7.75E+02 7.75E+02 7.75E-2
FcCN6-3 (MT) 6.98E+00 6.98E+00 6.98E+00

FESA, (vM)

9+, (MT) 1.43E+04 1.432+04 1.43E+04 2.53E+00 2.53E+00 4.89E+00 1.35E+03 1.43E+03 6.34E-01

H2, (MT) 5.87E-M 5.87E09 5.87E-.0

H20, (MT) 3.18E+06 3.47E+06 3.47E+06 1.20E+02 1.20E+02 1.51+05 1.71E+04 3.092+05 2.992+01

22, (NMT) 4.95E+02 4.95E+02 4.95E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HCOO)-, WM'

Hg+2, (m) 9.01E-03 9.01F20 9.01E-03

Hal, (NM) 3.2FM0 3.2E-M2 3.2E4

1,. (MT) 2.02E+01 2.02E+01 2.02E+01

2, (M)-

K+, (MT) 2.13E+01 2.13B+01 2.13E+01

LA+3, (ME) 2.12E+01 2.12E+01 2.12E+01 2.12E-07 2.12E-03

Li+, (M) 2.0-02 2.50E-02 2.50E-02

M4+2, (ME) 1.10E+01 1.I0E+01 1.10E+01

Mn+4, (1,)" 1.34E+02 1.34E+02 1.34E+02

nO2, (MI) 3.52E-02 3.52E-02 3.52E02

Mo+, (a) 8.87201 9.87E-01 8.7E-01

M*04-2, (M) 4.28E-02 4.2E-02 4.2 E-02

M, (ME) 1.76E-02 1.76E-02 1.76E-02

N20, (PA)

Na+, (ME) 2.2E+03 2.82E+03 2.823+03

NHMOH, (ME)

N , (m 1.42501 1.42E-01 1.42X-01

NH4+, (M) 2.99-03 2.99E-03 2.990E.

Ni+3, (Pa) 1.88E+02 1.88E+02 1.88E+02

NO, (MT)
N02. (ME) 1.53E+00 1.53E+00 1.53E+00

N02-, (ME)

N03-, (MT) 7.54E+05 7.58E+05 7.58E+05 1.56E+02 1.56E+02 1.11E+03 8.38E+04 8.79E+04 3.90E+01

Np+4, (MT) 1.46E-01 1.46E-05 1.46E-05 1.46E-05 1.46E.01

02, (WT) 1.09E+02 1.092+02 1.098+02

OH-, (WT)
ORGS, (ME)

ORGr, (M) 2.03E+04 2.03B+04 9.49E+05 3.04E+06 3.98E+06 5.98E+03 3.96E+06 7.59E+05

ORGU, (MI)

P205. (MT)

Pb+4, (MT) 3.2AE+00 3.28E+00 328E+00

P04-3. (WT) 2.47E+02 2.47E+02 2.47E+02

POLY. (WC) 2.23B+00 2.23E+00 2.23E+00

PTA-3, (MT) 5.42E-01 5.42E-01 5.42E-01

Pu+4, (MT) 4.54E-01 4.54-03 4.542-03 4.49E-05 4.49E-01

Si+4, (MT) 7.89E+01 7.89E+01 7.99E+01

S02, (MT)

S03, (PAT)

S04-2, (PA) 1.312+02 1.312+02 1.31E+02

Sr+2, (MT) 3.68E+01 3.68E+01 3.68E+01

Sugar, (MT)
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

SoMM Ctapo=-t

Total Ma. Flw, (Mr) 4.61E+03 4.61E+03 4.61E+03

CS and B, (MCI) 1.91&02 1.912-02 1.91E-02

Sr and Y, (MCI) 3.481101 3.413-01 3.481-01

Tc, (MM) 1.62E-05 1.621105 1.62F505
TRU, (MCI) 6.25104 6.25E-04 6.251-04

Total MCi 3.67E-01 3.67E-01 3.67E-01

Ag+, (MT) 3.4511-03 3,451149 3.45E1-03

Ag2O, (MT) 1.27E+00 1.27E+00 1.27E+00
A1+3, (MT) 3.961+00 3.9E+00 3.96E+00
A12O3, (T) 1.41E+02 1.411+02 1.41E+02

An+3, (M) 7.591-05 7.59E-05 7.591-05

Am2O3, (NMT) 3.69E-0
APM., (MY') 3.06E-03 3.061-03 3.061-03

As+5, (MT) 1.25E-03 1.2E-03 1.25E-01

A120, (NM) 1.353+00 1.35E+00 1.35E+00

B+3, (NIT) 2.49E-03 2.49E-03 2.49E-03

B203, (NI) 4.6142-0 4.61E-02 4.61E-02

Ba+2, (N) 7.75E-03 7.75E-03 7.751-03

BO, (MI) 2.39E-03 9.391-0 2.329-03

E+2, (NMT) 1.97-5 1.91H-05 1.91E-05

Bo, (MT) 1.721-01 1.72E-01 1.72E-01
Bi+3, (MT) 4.921-01 4.921-01 4.921-01
12F3. (MT) 2.78E+00 2.781+00 2.78E+00

Carbonl4, (Mr) 1.14E-N6 1.14E1-M 1.1411-06
CZ+2, (MT) 3.761-01 3.762-01 3.76E-01

CA 1=-. (MT) 9.71E+01 9.71E+01 9.71E+01

C.O, (MT) 1.9911+00 1.99E+00 1.9911+00
Cd+2, (MT) 1.99E02 l.99E-2 l.99E-M2

CdO, (M.T) 1.0SE-01 1.0813-01 1.08"-1
Cc+ 3, (WIT) 5.97MI0 5.97M-0 5.97M-0
Cr203, (NM 2.63E+ 00 2.63E+ 00 7.63E+00

C0-, (MT) 8.76E-03 9.76E-03 8.76E-03
C03-2, (MT) 5.63E.01 5.6311-01 5.6311-01

Cr+3, (MT) 4.52 I0 4.5E-01 4.52E-0

Cr2O3, (WT 7.%E-01 7.%E-0M 7.%E-01

Cs+, (NM) 2.32E-04 2.32E-04 2.32E-04

C.20, WM) 3.12E407 3.12E-07 3.12E-07

CU+2, (MT) 1.97E-03 1.8711-03 1.57E-03
CUO, (MT) 9.0111-01 11.0111-01 3.0111-01
F,. WM) 1.50-1 1.50l-01 1.5011-01
Fe+3. (M 2.66E+00 2.66E+00 2.6611+00

Ft2O3, (NM) 3.47E+1 3.47E+1 I .47+01

H20, wMT 9.51E-01 9.51E.01 9.51B-01 1
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Table A-1. Material Balance for Integrated Pmetreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, (ME) 2263-05 2.26-05 2.26E-05

I-, (WI) 5.07B-02 5.07E-02 5.07E-02

K+, (Mr) 5.7E02 5.2E02 5.2-02

X20. (MT) 9.3643 9.16E-03 936E-03

L.+3, (MT) 5.33E-02 5.33-02 5.33E02

La20, (Ml) 2.35-01 2.35-01 2.35-01

Li+, (MT) 6.16E-05 6.16E-05 6.16-05-

L20, (MT) 2.39E-05 2.39E-05 2.39-05

M9+2, (MI) 2.76B-02 2.76-02 2.762-02

MgO, (MT) LU.-01 1.E-01 1.8E-01

MnO2, (NI) 530E-01 5.30-01 5.30E-01

o+6, (MT) 2.01E-03 2.01-03 2.01E-03

MoO3, (MT) 8.18E-02 8.18E-02 8.18E-02

N&+, (M) 2.31E+01 2.31E+01 2.31E+01

N12O, (PAT) 1.04E+01 1.04E+01 1.04E+01

Ni(OH)3, (AT)

Ni+3, (MT) 2.66E-02 2.66E-02 2.66E-02

Ni2FECN6, (MI) 2.35E+00 2.35E+00 2.35E+00

M6203. (MT) 2.51E+00 2.51E+00 2.51E+00

NiO, (NT)

N02-, (NMT) 1.85E-01 1.85E-01 1.85E-01

N03-, (MT)

Np+4. (MT) 5.01F-04 5.01B-04 5.01E-04
NpO2. (PT) 6.24E-05 6.24B-05 6.24E-05

OH-. (NT) 4.21E+03 4.21E+03 4.21E+03

P25, (MT) 3.52E+01 3.52E+01 3.52E+01

P205:Z4W, (MT) 1.31E-03 1.31B-03 1.31E-03

Pb+4, (WT) 8.23E-03 8.23-03 8.23E-03
PbO2, (PAT) 4.19E+00 4.19B+00 4.19E+00

P04-3, (MT) 5.93E-01 5.93E-01 5.93E-01

POLY, (MAT) 8.08E-03 S.OSE-03 8.08E-03

Pu+4. (MT) 1.56-03 1.56-03 1.56E-03

PuOZ, (MT) 5.19E-05 5.19E-05 5.19E-05

Si+4. (MT) 1.98E-01 1.98-01 1.98-01

Si2. (MT) 1.71E+00 1.71E+00 1.71E+00

S03, (MT) -
S04-2, (MT) 9.85E-03 9.85B-03 9.5E-0

Sr+2, (MT) 9.23E-02 9.23E-02 9.23E02

SrO, (MT) 4.22E-05 422E-05 4.22E-05

Tc2O7, (NT) 1.35E-04 1.35-04 1.35-04

TcO4-, (NT) 1.42E-03 1.42E-03 1.42E.03

TiO-, (MT) 3.03E-04 3.03E-04 3.03E.04

Tot Org Cabo, (MT) 2.90-01 2.90E-01 2.90-Cl
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.

~.Raw = ., >'mL ' 
____

U308, (ME) 1.03E-02 LOS.M 1.03E-M

U02+2, (ME) 4.13E+00 4.1E+00 4.1SE+0O

U3 (m)

V+S, (M) 4.71E-04 4.71E.04 4.71E04

V205, (M) 3.09E-01 3.09E-41 3.09E-01

W02, (Ml)

W03, (Ml) 6.53E-1 6.53E-01 6.53F,01

Za+2, (ME) 2.37E-03 2.37E 2.37E-03

ZnO, (ME) 3.04E-01 3.04E-01 3.04E-01

Zr+4, (M) 6.94E-01 6.94ME 6.94E-01

ZrO2, (MY) 6.69E+00 6.69E+00 6.69E+00

za F-.2H2a, (MI) 1.03E+00 1.03E+00 1.03E+00
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Table A-1. Material Balance for Integrated-Pretreatment--High-LeveI Waste
Vitrification Flowsheet.

spoci& Gravity L.0OE+00 1.00E+00 1.40E+00 1.01E+00 1.0OE+00 1.00E+00 1.03E+00 L.00E+00 1.00E+00 1.39E+0

ToWa Mms Flow, (kM) 4.72E+06 2.59E+06 1.70E+06 9.05E+05 1.45E+05 4.71E+06 2.67E+04 9.31E+05 3.79E+06 3.47E+M2

C, a-d Bla, (MAG) 9.47E+00

Sr and Y, (Ma) I.-ME+02

Te, (MCi) 2.94E-06 S.SSE-W3

TRU, (MCi) L.ME-05 1.05E.01
Toud MCi I.ME-05 1.47E+02

Ag+, (?M) 1.38E+00
AI(OH)4-., (NM 9.16E-02

A] +3, (MT) 2.11E+02

Am+3, (NM) 3.02&M0

AS+5, ( M) 4.97E-01

B+3, (MTr) 9.93E-01

Ba+2, (MT) 3.09E+DO
Be+2, (MT) 7.60E-03

Bi+3, (NM 1.96E-04 1.96E+M2

CAvbon14, (Mr) 4.52E-04

C2H403, (Mr)

C204-2, (NM

CI+2, (MT) 1.50B+02
Cancridite, (Im) 2.45E+M2

Cd+2, (NM) 17.92P.+00

Cc+3, (MTf) 2.3E.06 2.38E+02

C (?m) 8.83E+00
C02, (MT)

Co. (Nm 1.90E+02 1.90E+02

C02, (Nm) 1.61E+00 1.61E+00
C03-2, (MT) 3.92E+02 3.92E+02

Cr(OH)4-, (W 2.2E-03

Cr+3, (MT) 1.34E+02

CI+. (MT) 1.03E-01
Cu+2. (M) 7.45B-01

DTPA-3, (AM

F-, (MT) 2.65E-01 2.80E+D4

P2, (?m

Ne+3, (MTf) 7.75E+02

FtCN6-3, (MTf) 6.98E+00
FESA, (MT)

H+, (MT) 4.99E+00 . 1.43E+04 2.72E+02 3.17E+00
H2, (.M)58E0 1.83E+02

H20, MT)9.76E+3 2.57E+6 8.97E+051 8.96E+05 1.45E+05 3.00E+03 2.60E+04 2.90E+04 14E0
H202, (NM 4.95iE+f2
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HCOO., (NM

Hg+2, ( M) 9-01E-A3

I-, ( ) 2.02E+01

12, (WT

K+, (fr) 2.13E+01

1A+3, (MI) 2.12E.07 2.12E+01

Li+, W 2.E-O2 _

Mg+2, (MT) 1.10E+01

?&+4, (N) 1.34E+2

Mn , (NM) 3.52-02

MO+6, (W) 8.97E-01

MoO4-2, (MT) 42.E-2

~N2, (Mr) 1.76E-+ 1.76E-02

MO, (MT) 2.0E+03

Na+, (N) 2.n2+03 2.99E+02 2.99E+02

NH2H, (MT) 3.OE+03

NH3, (M) 1.42E-01

14+, (WC) 2.99E-03

Ni+3, (NW) 1-88E+0+

NO, (MT)
N0O2, (MT) 1.53E+00 1.53E+00

N02-, (MT)

N +3-, (M) 1.11+03 7.58E+05 1.67B+04 1.95E+

N6+4, (MT) 1.46E-05 1.46E-05

2, (MT) 1.09E+02 1.09E+02

OIR-, (N)
ORGS. (Mr)

ORGT, (MT) 4.71E+06 2.03E+04 4.70E+06 9.49E+05 3.79E+06

ORGU, (NW)

P205, (MT)

PI+4, (MT) 3.28E+00

P04-3. (ME) 2.47E+02

POLY, (WC) 2.23E+00

PTA-3, (ME) 5.42E-01

Pu+4. (MT) 4.49E-05 4.54E8-3

Si+4, (ME) 7.89E+01

s02. (mr)
S03, (MT)
S04-2, (NC) 1-31E+02
Sr+2, (MT) 3.88+01

Sugar. (mT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Tcol. (W_ 2.4E-A4 5.67E41

Ti+4, (Mr) 1.90E-C2
Tot l Cbm ) 1.16E+02

U02+2, (Mf) 1.76E+03 1.76E-01

V+5, (Ncr) -.U8E-01

W+6, (Mr) .42E05

Z.+2,<MI) 9.4-l

Zr+4, (M) S.1OE+O2
ZrO2:2H2O, (MI) 3.%E-05
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Tota M. Pow, (Mi) 4.61E+03 -

Cs and Ba, (MCi) 1.91EC2

Sr "ad Y, (MCi) 348E-01

Tc, (MCi) 1.62E-05

TRU, (MCI) 6.25E-04

Total MCi 3.67F-01

Ag+. (Ml) 3.45E-03

Ag2O, (Ml) 1.27E+00

AI+3, (&M) 3.96E+00

Al203, (NT) 1.41E+02

Am+3, (NT) 7.59B-05

Am2O3, (NM)
APM-, (MT) 3.06E-03

A+5, (M) 1.25-03

A.205, (MT) 1.35E+00

B+3, (MT) 2.49E-03

B203, (MfT) 4.61E2

Ba+2, (NM) 7.75E-03

Bao, (MT) 8.39E-03
Be+2, (NIT) 1.91E-05

B, (MT) 1.2-01

Bi+3. (MT) 4.92E-01

Bi2O , (MY) 2.78E+00

Caboa14, (NM) 1.14E-06

Ca+2., (T) 3.76E-01

Cascriniwo, (NMT) 9.71E+01

C.O, (MT) 1.99E+00

Cd+2, (NIT) 1.99E-02

CdO, (1,) 1.09E-01

Ce+3, (Nr) 5.9.7E-01

Ce2O3. (MT) 2.63E+00

Cl-, (MT) 8.76E-03
C03-2, (MT) 5.63E-01

Cr+3, (MT) 4.52E-01

Cr2O3. (NMr) 7.96E-01

CI+. (MT) 2.32E-04

Cio, (NT) 3.12E-07

Cu+2. (NT) 1.87E-03

Cuo. (IT) 8.01E-01

F-., (MT) 1.50E-01

Fc+3, (MT) 2.66E+00

Fc2O3, (MT) 3.47E+01

H20, (NT) 9.51E-01
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Table A-1, Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, (W_) 2.26E-0 -

I-, (ME) 5.07E42

K+, (M) 5.27-02

K20, (?.) 9.36E-03

La+3, (ME) 5.33E-02
La203, (ME) 2.35E-01

Li+, (M) 6.16E-05

L20, (MI) 2.3945

Mg+2, (M1) 2.76B-02

?4o, (NM) 1.SH-l_

mn (NI-) 5.30E-01

Mo+6, (MI) 2.01E-03

MoO, (MT) 8.18E-02
N+, (M) 2.31+01,

Na2O, (MT) 1.04E+01

Ni(OH)3, (MT)
Ni+3, (MT) 2.66E-02

NiZFECN6, (MT) 2.35E+00

Ni2O3, (ME) 2.51E+00

NiO, (MT)
NO2-, (Mr) 1.85E-01

N03-. (MT)
Np+ 4 . (ME) 5.01E-04

NpO2. (MT) 6.24E-05

OH., (MT) 4.21E+03

P205. (MT) 3.52E+01

P205:24W, (ME) 1.31E-03

Pb+4, (MT) 8.23E-03

PbO2, (MT) 4.19E+00

P04-3, (MT) 5.93E-01

POLY, (MT) 8.08E-03

Pu.+4. (NIT) 1.56E-03

PuO2. (MT) 5.19E-05

SI+4, TMr) 1.9E-01

SiOZ, (MT) 1.71E+00

SO3, (WfT)

S04-1- (MT) 9.85B-03

Sr+ 2. (IT) 9.23E-02

SrO. (M) 4.2-=M5

Tc2O7, (MT) 1.35E-04

TcO4., (MT) 1.42E-03

TiC. (Mr) 3.03E-04

Tot Org Carbon, (ME) 2.90E-01
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Table A-1. Material Balance for Integrated' Pretratment-High-Level Waste
Vitrification Flowsheet.

U30X, (M) 1.03E-02

Ua2+2, (MI) 4.18E+00

U03, (MD _ _ _

V+5, (MT) 4.71B-04

V2O5, (M) 3.09E-01
W02, (MI)

W03, (M) d.53E-01
Zn+2, (M) 2.37E-03

Z&O, (MI) 3.04E-01
Zr+4, (M) 6.94E01
Zx2, (MT) 6.69E+OO
ZrO2:2H2O, (MT) 1.03E+OO
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

gfm il - I

Volum, Total LitAu 3.79E+09 9.5E+09 9.5E+09 7.11E+06 1.43E+07 6.97E+08 2.49E+06 2.49E+08 2.49E+09

Spe-ficGrovmiy 1.0E+00 2.OOE+0 1.06E+00 L.0E+00 L.0E+00 L.0E+00 .2E+00 1.20E+00 1.20E+00

ToUl MPA Flow, (MT) 3.O8E+06 9.81E+05 1.016+06 7.11E+05 1.43E+04 6.97H+05 2.99E+05 2.99E+05 2.99E+05

Cs and Bo, (MCI)

Sr and Y, (MCI)

TC, (MCi) 2.94E-06 2.94E-06 2.94E.06 2.94E-06

TRU, (MCi) 1.02E-01 1.02E-01 1.02E-01 1.02E-01

Toul MCi 1.02E-01 1.02E-01 1.02P-01 1.02E-01

At+, (M)
AI(OH)4-. (MI)

AI+3, (PI)

Am+3, (Pm) 3.02E-06 3.02E-06 3.02E-06 3.02E06

As+5, (MT) _______

B+3, (r)
Ba+2, (MT)

Bo+2, (MAT)

Bi+3, (MT) 1.96E-01 1.96E-01 1.96-01 1.96-01

Carboa14, (MT)

C2H403, (WT)
C204-2, (MT)

CI+2, (MT)

C~acrialtc, (Pm)

Cd+2, (MI)

Ce+3, (MT) 2.38E-02 2.38E-02 2.386-02 2.38E-02

Cl-, (MT)

Cr. (MT)

CO, (ME) 1.90E+02

C02, (MT) 1.61E+00

C03-2, (MT) 3.92E+02

Cr(OH)4-. (ME)

Cr+3, (MAT)

Cs+, (MT)

Cu+2. (MT)

DTPA-3, (WT)

F-, (MT) 5.27E+01 5.27E+01 5.27+01 5.27E+01

P2, (MAT)

Fc+3, (Ng) 7.75E-02 7.75B-02 7.75B-02 7.75B.02

FeCN6-3, (MT)

FESA, (AT)
37+, (ME) 3.171+00 1.62E+03 1.62E+03 1.62E+03 1.62E+03

H2, (PAT) 1.836+02 1.836+02 1.83+02

H20, (Pa) 1.496+02 2.906+04 8.946+05 6.97E+05 6.97E+05 1.98E+05 1.98E+05 1.986+05

H9202, (P.T)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HiCO-., (NiT) ___ _____

HgA1 (M__)

Hg+2> (..) M \

HO2, (MiT) ___ _____

1-. ( )
fl. (NMT)

KC+, (Mit) _________ ______ _

LA+3, (MT) 2.12E-03 2.12E-03 2.12E-M 2.122-03

Li+, (M)
k4+2, (Nt)
Mn+4, (Nit)

N-60, (M)
Mo+6, (MT)

M004-2. (?.)M_____________

N2, (MP) 1.76E-M2
t2O, (MT) 2.00E+03 2.00E+03 2.00E+03

N.+. (wT) 2.99E+02

NM2CH, (hm) 3.00E+03

NH3, (r)

NH4+, (Wr

Mi+3, (T)
NO, (NM)

N02. (MT) 1.53E+00

N02-, (NMT)

N03-, (MT) 1.95E+02 9.94E+04 9.94E+04 9.94E+04 9.94E+04

Np+4, (MT) 1.46E-01 1.46E-01 1.46E-01 1.46E-01

02. (MT) 1.09E+02

OH-, (Wi)
oRGs. (Mt)

OROr, (MT) 3.79E+06 9.49E+05 1.21E+04 1.21E+04 1.21E+04

ORGU, (NT)
P205, (MT)

Pb+4, (K)

P04-3, (Wt)

POLY, (MT)

PTA-3, (MT)

Pu+4. (MT) 4.49E-01 4.49E-01 4.49E-01 4.49E-01

Si+4. (T)

SO2. (MT)

£03. (MT)

S04-2, (MT)
Sr+2, (MT)

Sugp. (mr)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

*Qw 
I. 'll ___

TcO4, 2.E-042.54-042.94E-04 2.94E-04

Ti+4, (WC)

6M+2, ()1.76E+00 
1.76E+00 1.76E+00 1.76E+00

V+5, (T)

W+6, (M)

Za+2, WM)________ 
___

5.102-01 5.10Ba SAO-01

ZrO2:.2H2O, (1T)
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Table A-1. Material Balance for IntegratedPretreatment-High-LeveI Waste
Vitrification Flowsheet.

TOW+ , (M) -ow, Om

CBad, (M) -__ _ _ _

Sr #.d Y, (ma)

Tc, (MCi)

TRU, (W)
TOWa MCi

Ai20, (WT)
Al+3, (NM)
A1203, (Mr)

AM+3, (T)
Am2O3, (Wr

APM-, (&M

A,+5, (MT)

ACOS, (WT)

B+3, (WT)
B203, (WT)

Bc+2, (M)

BCO. (MT)

Ce+3, (MT) 
___

Bi+3, (WT)
BCO, (M)
CArbO14, (T)

CO+2, (MT)

CIO, (M)

Cd+2, (MT)

CdO, (PM

Cc+3, (MT)
Ce2O3, (M)
CI., (MT)
C03-2, (MT)

Cr+3, (&M

Cr2+, (MT)
C.+, (Wr

C.+2, (MT)

P., (?Vr)

F42O3, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2,(NT - -)

IC+, (NIT) __ ___

M. (C)
L+3,. ()

La2O3, (M)

Li+, (NI)

LUO, (M)

Mg+2, (Wr)

M90, (mr)

MsoOZ, (NIT) _ _ __ _ _ _

Mo+6, (NfT)

MoO3, (?M

Na+, (WT)
N&20, (NW)
Ni(OH)3, (MT)

Ni+3, (MT)

Ni2FECN6, ('M)

Mi203, (MT)

NiO, (AT)
N02-, (T)
N03-, (&M)

Np+4, (,M)

NpO2 , (Nr)

OH-. (wT)

P205, (MT)
P205:24W, (MT)

Pb+4, (NIT)

PbOZ, (MT)

P04-3. (MT)

POLY. (MT)

Pu+4. (WI)

PuO,. (MT)

Si+4. (MT)

Sio2, (MT)

SO3. (NW)
S04-2, (NT)

Sr+ 2 . (MT)
SrO. (MT)

Tc207, (MT)

TcO4-, (MT)

TiO2. (MT)

Tot Org Carbon, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volame, Tol Lomw 5.9SE+06 1.501+08 1.44E+06 72fE+06 2.06E+07 2.57E+09 9.12E+06 1.67E+06 1S0E+07

Spocir-Gravity 1.WE+0 1.00E+00 1.00E+00 1.40E+00 1.00E+00 1.00E+00 1.00E+00 1.38E+00 1.20E+00

7sdiM.. 'wiL, r) 5.98E+03 1.50E+05 1,44E+05 1.01E+04 2.06E+04 2.57E+06 9.12E+03 2.30E+03 2.15E+04

C. and Ba, (M)

Sr ad Y, (MCi)

To, (NCI) 2.94E-06 2.94PA)6
- _ _ _ _ ----------

8-0

TRU, (MO) 1.0211-05 1.02E-0

Total MCi 12 -- 1.32E-05

Ag+. (NM)
A(OH)4-. (,)

Al+3, (NM)
Am+3, (NT)
AS+5. (WC)
B+3, (Nr)

Ba+2, (T)
Be+2, (MT)

Bi+3, (WC) 1.96E-04 1.96-04

Carbonl4, (MT)

C2H403, (M)

C04-2, (M)
Ca+2, (M)
Canrinite, (M)
Cd+2, (MT)

Ce+3, (NC) 2.38E-06 2.38E-06

CLi-, (MT)
Cen, (m

CO. (NT 1.90E+02

C0, (NC) 1.61E+00

CO3-2, (MI)

Cr(OH)4-, (MT)

Cr+3, (MT)

C.+, (MT)

Cu+2, (MT)
DTPA-3, (M)
F., (NIT) 2.651-01 2.65MI1

P2, (NT)

Ne+3, (NIT)

FeCN6-3, (NMT)

FESA. (MT)

H-+, (MT) 4.89E+00 2.05E+01 2.S4E+01

H2 (MT) 5.87E-09

H20, (Nm) 1.448+05 1.441+05 7.24E+03 2.57E+06 9.12E+03 1.01+03 1.74E+04

H202, (?M)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

MCg, (M') _ _ __

Hg+2,.(Mr)

HM (MT) . ......

fl, (Mm)
K+. (MI)

L+3, (Mr) 2.12E-07 2.12E-07

Li+. (MI)

Mg+2, (MI)

Mn+4, (M)
mum, (fm)

Mo+6, (MT')

MoO4-2, (ME)
l. (MI) 1.76E-02

?20, (MI') ______ ______ ______________ ___

Na+, (W')
NH2OH, (M) 1.92E+00 1.82E+00

NH3, (MT)

NH4+, (MT')

Ni+3, (MT)

NO, (MT)

N02, (MT) 1.53E+00

NO2-, (M)
N03-, (MT) 1.11E+03 1.26E+03 2.37E+03

Np+4, (MT) 1.46E-05 1.46E-05

02, (N) 1.09E+02

OH-. (MT)
ORGS. (M)
ORGT, (MT) 5.9$E+03 5.98+03 2.03E+04

ORGU. (MT)

P25O, (MT)

Pb+4, (MT)

P04-3, (MT)

POLY, (MT)

PTA-3. (M)
Pu+4, (MT) 4.49E-05 4.49E-05

Si+4, (MT)

S02, (MT)

S03, (MT)

S04-2, (M)
Sr+2, (MT)

uSpt. (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TcO4-, (M) 2.84E0 _2.94E04

Ti+4, (MT)

Tot Org Cuboc mI _ ____

O2+2, (M) 1.76E+03 1.76E+03

V+5, (MT)

W+6, (MT)

Za+2. (M)

zr+4, (MT)

zrO2:2H2O. (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, WA)

K+, (&M

K20, (wT

La+3, (&M

IA203, (MI)

Li+, (MT)

Li2o, MT)----------------------------------- --

Mg+2, (MT)

P4O, (Mr)

Mom, (MT)

Mo+6, (MT)

MoOS, (MT)_ _

?6+, (MY) ______ __ ___

Mao, (NcT) __ ___

Ni(OH)3. (MT)

Ni+3, (MT)

NIFECN6, (T)

N203, (NT)

NiO, (M)

N02-, (T)

N03-, (MT)

Np+4, (MT)

Np0 2 . (MT)

OH-. (MT)

P205. (MT)

P205:24W, (MT)

Pb+4, (NIT)

pb02, (MT)

P04-3, (MT)

POLY. (WT)

Pu+4. (MT)

Pu~OZ, (NT)

Si+4, (MT)

SiO2, (MT)

S03, (MT)

s042, (Nrr)

Sr+2. (MT)

SrO, (MT)

Tc2O7, (MT)

Tc041, (MY)

To Ott Curbot, (MIT) __ __ __ __ _________
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U02+2, OM

V+5, (ME)

V205, (&M)
wc, (M)

W03, QM)

Zn+2, (M)
zoo,r) 

-

Zr+4, (Mr)

zroz, (rmr
ZrOZ:2HZO, (Mr)
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Table A-1. Material Balance for Integrated Pretreatnent-High-Level Waste
Vitrification Flowsheet.

Vojusea TOWLikm 1.19E+09 1.19E+09 1.191+09 2.19E+00 2.19E+00 1.33E+07 8.612+05
Specir- Gravity 1.40E+00 1.40E+00 1.40E+00 1.00E+00 1.00E+00 1.30E+00 1.00E+00

Total Ma. Bow, (M') 1.66E+06 1.66E+06 1.66E+06 2.19E-03 2.1953 1.72E+04 8.61E+02

C. and Be, (MCI) 2.97F-01 2.97E-01 2.97E-01

Sr and Y, (MC) 154E-C 6.00R.05 6.00-03

TC, (MCi) 2.1E-02 2.61E-2 2.61E-02 5.88E-6

TRU, (MCi) 1.53E-04 1.53E-04 1.53E-04 LOSE4C

Total MCi 3.39E-01 3.24E-01 3.24E-01 1.05E-01

Ag+, (M) 3.29E41 3.29E-01 3.292-01

AI(OH)4-, (M) 4.83E+03 4.83E+03 4.13E+03

A+3, (Mr) 6.35E+03 6.35E+03 6.35E+03

Am+3, (MT) 2.53-&W 2.532-OS 2.53F-05 3.02E-02

A2+5, (MC) 7.70E-01 7.70E-01 7.70E-01

B+3, (M) 5.20-01 5.20B-01 5.20E-01

B.+2, (W) 7.93E-01 7.931-01 7.93B-01

Bc+2, (NIT) 8.19B-02 8.19E-42 8.19E-02
Bi+3, (MT) 6.77E+01 6.77E+01 6.77E+01 9.73E-01

Carbonl4, (WT) 7.43E-04 7.43E-04 7.43E-04

C2H403, (1M)

C204-2, (NM) 2.25E+03

Ca+2, (MT) 1.68B-01 1.68E-01 1.68E-0
Carioitw, (MT) 2.33E+03 2.38E+03 2.33E+03
Cd+2. (MT) 2.092+00 2.09E+00 2.09E+00

Ce+3, (NT) 2.22E02 2.52E-02 2.52E-02 2.38E+02

Cl-, (NC) 1.41E+03 1.41E+03 1.41E+03

C2, (MT)
CC, (MC)

C02, (MC)

C03-2, (MT) 3.76E+03 3.76E+03 3.76E+03
Cr(OH)4-, (MT) 1.19E+02 1.19E+02 1.19E+02

Cr+3, (NT) 4.3E+02 4.38E+02 4.38E+02
C+ , (MT) 3.62E-3 3.62E-03 3.62E-03

Cu+2, (MT) 1.78-Cl 1.78E-01 1.78E-01

DTPA-3, (WT)

P-, (WT) 1.31E+03 1.31E+03 1.31E+03 5.29E+01

F2, (MT)

Fc+3, (MT) 1.47E.01 1.47E-01 1.47E-01 7.75E-02
FcCN6-3, (MT) 1.43E+03 1.43E+03 1.43E+03

FESA, (NT)

H+, (M) 7.60E+01

H2, (MT)

H20, (NT) 9.80E+05 9.80E+05 9.80E+05 2.19E-03 2.19-03 1.29E+04 8.612+02
H202. (T) 2.63E+02 2.63E+02 2.63E+02
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Table A-1. Material Balance for Integrated Preteatment-Hligh--Level Waste
Vitrification Flowsheet.

HCOO., (hml

Hg+2, (AM) 9.49E-01 9.A9E-01 9.49-01

Hg2, (NMT) 6.68E+00 6.U8E+00 6.68E+00
I., (kmr 5.46E+02 5.46E+M2 5.46E+02
12, O(m)
K+, (MT) 7.07E+01 7.07E+01 7.D7E+01

LA+3, (.M) 2.32E-M 2.M2S 2.32B.03 2.12E+01

Li+, (.M) 1.07F-01 1.07E-01 1.07E.01
)4+2, WMr 9.72E-AI 9.72E-01 9.72E.01

Mn+4, (W) S.46E-M2 .46E-M L.46E-2

mnom, (IM) 9.60E+01 9.60E+01, 9.60E+01

Mo+6, (Nm) 4.A7+00 4.87E+oo 4.37E+00

MoO4-2, (WT 9.79E+00 8.79E+00 8.79B+00

M2, (Mr)

N4+, (MOr) 3.11E+05 3.11E+05 3.11E+05

NH20H, (MT)

NH3, (M 7-92E+01 2.92=+01, 2.92E+01

NH4+, (MT 5.69E-M 5.68E-C2 5.68E-02

Ni+3, (WT 4.OSE-02 4.08E-02 4.08E-02

No, (MTf)

Ncn, (IM)

N02-, (~m) 1.06E+04 1.06E+04 1.06E+04
N03-, (MTr) 1.35E+05 1.35E+05 1.35E+05 1.71E+03
Np+4, (MT) 1.47E-04 1.47E-04 1.47B-04 5.66E-03
X-, (MT)

OH-, (SM 1.72E+05 1.72B+05 1.72E+05
ORGS, (MT)

OR(Tr, (Nff)

ORGU, (NM

P205, (MTr)

Pb+4, (MTf) 1.%E+00 1.%E+00 1.%E+00
P04-3, (MT) 4.72E+03 4.72E+03 4.72E+03

POLY, (wT) 2.46E-01 2.46E-01 2.46E-01

PTA-3, (MT) 1.86E+00 1.96E+00 1.86E+o0
Pu+4, (MT) 2.89E-04 2.89E404 2.89E-04 4.54E-03

Si+4, (MT) 5.70E+00 5.70E+00 5.70E+00
S02, (MT)

S03, ( M)

S04-2, (WT 2.&OE+04 2.80H+04 2.8OE+04

Sr+2, (MT) I.94 I.9-5 15E0
Suga. (MTE)3 

159 . .5E0

WHC-SD-WM-EV-100 Rev. 0
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TcO4-, (ME) 2.2B+00 2.2E+00 2.52E+00 567E-04

T+4, (MI) 1.29B-04 1.29E-04 1.29E-04

Tot Org CftbM, (M) 1.42E+01 1.42E+01 1.42B+01

U02+2, (mN) S.3E-01 8.63-01 8.63E-0I 1.760-01

V+5, (MT) 6.21-02 621E-02 6.21E-02

W+6, (MT) 7.47F-01 7.472-01 7.47E-01

Za+2, (MY) 3.59E+00 3.59E+00 3.59E+00

Zr+4, (Mr) 7.72E-01 7.72E,01 7.72E-01 5.10EA1

ZrO2:2H20, (MT) 2.15B+01 2.15E+01 2.15E+01
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Table A-1. Material Balance for Integrated Pretreatmnent-High-Level Waste

Vitrification Flowsh-eet.

Hg+2, (hM)

7., *AT) 4.OOE-07 4.0GE-07 4.00,.07

K+, (I) 4.16E-07 4.16E-07 4.16E-07

X20, (NM)

LA+3, (IM) 5.UE-07 S.ME-07 5.88E.07
IA203, (NM)

Li+, (NM)

LU20, (M)

MS,<(M) .S0721E0 2A-7

maw2, (hm) 4.14E-46 4.14E-06 4.14E-06

W+6, (wT

mom, (~m

NA (Nm 6.24E-05 6.24F,05 6.24E-05

N&,0 (MTf) 1.92E-07 1.82E.07 1.82F,07

Ni(OH)3, (NM) 2.49E-a7 2.49E-07 2.49B-07

N i+3, (MTf) 3.17E-06 3.17E-06 3.17E-06

NU2FECN6, (NM 9.36E-06 9.%6E-06 9.56E-06

N~.2U3, ()M) 4.42E-09 4.42E-06 4.42E-M

NiO, WMT

N02-, (MTf) 1.46E-06 1.46E-06 1.46E-06

N03-, QM) 2.04E-05 2.064E-0 2.04&-05

Np+4, OAT)

NpO2, (WT)

OH-., MT) 2.36E-04 2.36E-04 2.36E-04

P--05' (MT) 6.19E-07 6.19E-07 6.19E-07
P205:24W, (MTf)

Pb+4, (MT) 6.49E.08 6.49E-M 6.49E-wM

Pbm', (MT) 7 .3ME-M8 7.38E-09 7.38E-M8

PO .3, (NM 4.57E-05 4.57E-05 4.57E-0

POLY, (NM)

I7+4. (MT)

Puo,-. (MT)
Si+4. (MT) L.56E-06 L.56-06 1.56E-06

Sim, (MTf) 3.02E-0W 3.02F.-M 3.02E-09
S03. (NM)

S04-2, (hff) 7.51E-07 7.51E-07 7.51E.07

Sr+2, (MT) 1.02E-06 L.M2&06 L.M2&06

Sro. (MT)

Tc2m7. (MT)

TcO4-. WM)

Ti02, (MTf)

Tot Org Carblm, WM) 2.29E-06 I2.29E-06 i2.29E.06

A-197
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Table A-1. Material Balance for Integrate-P retratment-High-ILeveI Waste
Vitrification Flowsheet.

HCIK), (NM)

H9, (NM);

H9+2, WMr

12, (NM.

K+, (PM)
IA+3,(Kr)2.12E-03 9.06E.01

Li+, (hM)

?4+2, (bM)

Ma+4, WMr

mnom, WI )

Mo+6, (Nff)

MoO4-2, (bff)

Na, (?m)

N*+, (&M) 5.2E+00 9,40E+01 9.40E+01

NH20H, ( M)
NH3, (MT)

NH4+, (NM)

Ni+3, (MT)

NO, (IM

N02, (MT)

N02-, (MTf)

N03-, (WT 3.94E+02 2.72E+01 1.71E+03

N~p+4, (MTr) 5.66E-03

02, (MT)
OH., (MT)

ORGS, (MT)

ORGr. (MT)
ORGU, (MT)

P2O5, (MT)

Pb+4, (MT)

PO4-3, (MT)

POLY, (MTf)

PT A-3, (MTf)

Pu+4, (MT) 4.34E-03

Si +4, (W)

sm2, WMr

S04-2, (MT)

Sr+2, (T

W;HC-SD-WM-IEV-100 Rev. 0
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated -Pretratment-High-Level Waste
Vitrification Flowsheet.

Aae94 ,W 906 r r t ' ifln $;91zt >9<ol 944

Tol Ma. Flow, (I')

C. ad Ba, (mri)

Sr and Y, (MCI)

Te, (MCI)
TRU, (MCi)

Total MCi

Ag+, (Mr)
Ag2O, (Mr)

A+3, (Mr)

AlO3, (M)
Am+3, (NMT)

Am2O3, (WI)

APM-, (MT)

AmOS, (M)

B+3, (MT)

B203, (NT)

Ba+2, &Ml)

BaO, (IM

Bo+2. (MT)

BoO, (NT)

BI+3, (MI)

BUMO3. (MT)

Carbon14, (N)

Ca+2, (MY)

Cansrioitc, (NT)

C00, (MT)

Cd+2, (MY)

C0O, (MI)

Ce+3, (M)

Ce203. (NM)
C-, (MT)

CO3-2, (T)

Cr+3, (Nr)

Cr2O3, (MT)

CA+, (MT)

C120, (?Vr)

CU+2, (VM)

Cuo, (wr)
F-, (MT)

Fe+3, (MT)

Fc2O3, (WT)

H20, (MT)

. A-202



95I335 -SD-WM-EV-l00 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, (WI)
I-, (NT) ___ ___ ___

KC+, (Al___ ______)___

K2O, (T)M

LA+3, (N&)

Lfl3, (Nm)
Li+, (NMT)

L12O, (pC)

Ng+2, (M)
MO, (T)

mn62, (MT)

Mo+6, (Na)
Mo3 W, N)_

Na+, (NT)

N420, (WT)
Ni(OH)3, (NC)

Ni+3. (MT)

Ni2FECN6, (IT)

N203, (?,)

NiO, (MT)

N02-, (MT)

N03-, (WT)

Np+4. (MT)

NpO2, (NT)

OH-, (mT)

P205, (MT)

P205:24W, (MT)

Pb+4, (NMT)

Pb02. (MT)

P04-3, (MT)

POLY, (NW)

Pu+4, (MT)

Pu02, (MIT)

Si+4, (MT)

SiO. (MT)

S03, (N)

S04-2, (NT)

Sr+2, (MT)

SrO, (MT)

Tc27, (MT)

TcO4-, (NIr)

TiO2, (C)

Tot 0rg Carbot, (NT)

A-203
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1-SD-WM-EV-00 Rev. 0

Table A-1. Material Balance for Integrated&Preteatment-High-Level Waste
Vitrification Flowsheet.

Volume, Total Liu" 9.61E+05 1.37E+06 1.62E+05 3.61E+05 1.528+04 1.0E+07 1.MSE+071 3.60E+0 3.60E+08 3.60E+00

Specifi Gcvity 1.E+00 1.23E+00 1.111+00 1.001+00 1.001+00 1.03E+00 1.031+00 1.40E+00 1.401+00 1.40E+00

Total M Flow, (M) 2.61E+02 1.68E+03 1.79E+02 3.61E+02 1.58+01 1.12E+04 1.12E+04 5.04E+05 5.04E+05 5.04E+05

C ad a (MCi) 8.47E+00 5.47E+00 8.47E-04

Sr and Y, (MCI) 1.38E- 1.39E-02 1.388E2

To (MCI) 5.871-07 5.871-07 5.87E-07

TRU. (MCi) 1.04E-01 1.05E-05 1.051-05 1.0511-05

Total MCi 1.04E-01 8.49E+00 3.491+00 1.47E-02

A+. (M ) 1.38E+00 1.38E+00 1.38E+00

A(OH)4-, (?.) 9.161-02 9.161-02 9.168-2

A+3, (MIT) 2.35E+02 2.35E+02 2.35E+02

Am+3, (MI) 3.028-02 3.021-06 3.02E-06 3.02E-06

Ax+5. (mr) 4.97E-01 4.97E-01 4.971-01

+3, (PAT) 9.931-01 9.931-01 9.931-01

B.+2, (NAT) 3.09E-04 3.09E-04 3.09E04

Be+2. (MI) 7.60E-03 7,601-03 7.60E-03

Bi+3, (MT) 9.78E.01 9.781-01 9.78E.01

CArbonl4, (NM) 4.52E-04 4.52E-04 4.52E04

C211403, (MT)

C204-2, (MI) 2.16E+04 2.16E+04 2.16E+04

Ca+2, (MI) 1.50E+02 1.50E+02 1.301+02

Caitc, w) 2.45E+02 2.45E+02 2.45E+02

Cd+2, (MT) 7.921+00 7.92E+00 7.92E+00

Cc+3, (MT) 2.28E+02 2.38E-01 2.37E+02 2.37E+02 2.38E-02 2.388-02 238E-02

Cl.. (MT) 8.83E+00 8.83E+00 8.83E+00

C2. (MRf)

CO, (MT)

CO2. (MT)

C03.2. (MT)

Cr(OH)4-, (PAT) 2.251-03 2.25-03 2.25E-03

Cr+3. (MT) 1.34E+02 1.34E+02 1.34E+02

C+, (M) 1.031-01 1.031-01 1.03E.05

Cu+2. (MT) 7.45E-01 7.45E-01 7.45E-01

DTPA-3, (MT) 2.98E-01 5.65E+02 5.65E+02

F-. (MT) 2.79E+04 2.79E+04 2.79E+04

2. (NIT)
Fe+3. (MT) 7.75E+02 7.7511+02 7.75E+02

FCCN6-3, (MI) 6.98E+00 6.981+00 6.981+00

FESA. (MT) 7.92E+03 7.92E+03 7.92E+03

H+. (MT) 2.211-01 2.21F-01 4.421-01 4.42-01 2.52E+03 2.52E+03 2.52E+03

12, (RT) I
H20, (MT) 2.61E+02 1.03E+03 1.451+02 8.61+02 1.51E+01 9.79E+03 9.79E+03 4.37E+05 4.37E+05 4.37E+05

1202, (M-T) 4.95E+02 4.95E+02 4.95E+02

A-205



WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HC0O-, (Nfl) ___ _____

15+2. (MT) 9.01E-03 9.01E-03 9.01E-03

H9, (Wf) 3.25E-02 3.252-02 3.25E-02

I., OAT) 2.02E+01 2.02E+01 2.02E+01

12, (MT)
K+, (MT) 2.13E+01 2.13E+01 2.13E+01

L+3, (ME) 2.04B+01 2.12E-02 2.12E+01 2.12E+01 2.12E-03 2.12E-03 2.12E-03

LU+. (m) 2.502-02 2.50E-02 2.50E-02

N4+2, (DI) 1.10E+01 1.10E+01 1.10E+01

Mn+4, (MT) 1.34E+02 1.34E+02 1.34E+02

Mam, (MT) 3.52E-02 3.52-02 3.52E-02

W+6. (M) 8.97E-01 2.87E-01 8.87-01

MoO4-2, (MI) 4.282-02 4.28E-02 4.28E-02

ZO, (MT)

N&+, (MT) 5.13E+00 9.92E+01 9.92E+01 2.82E+03 2.82E+03 2.82E+03

NH2 H, (M)
NH3, (WI) 1.42E-01 1.42E-01 1.42E-01

NH4+, (MI) 2.99E-03 2.99B-03 1.66E-02

Ni+3. (M) 1.88E+02 1.88E+02 1.88E+02

NO, (m)

N02. (MT)

1402-. (NM)__ _______ ______

N03.. (MT) 3.84E+02 2.72E+01 4.11E+02 4.11E+02 1.94E+02 1.94E+02 1.94-+02

Np+ 4 , (MT)

02, (MT)

OH-, (MT)

ORGS. (MT)

ORGT, (MT)
ORGU, (MT)

f205. (Wt)
Pb+4. (MT) 3.28E+00 3.28B+00 3.28E+00

P04-3, (KT) 2.47E+02 2.47E+02 2.47E+02

POLY, (1ff) 2.23E+00 2.232+00 2.23E+00

VTA.3, (?t) 5.42B-01 5.42E-01 5.42B-01

Pu+4, (MT) 4.54E-07 4.54B-07 4.542-07

Si+4, (MT) 7.89E+01 7.89E+01 7.89E+01

SO. (MT)

S03. (MT)

S04-2. (MT) 1.31E+02 1.31E+02 1.31E+02

Sr+2, (MT) 3.68E-03 3.68-03 3.68E-03

Sugpr, (MT)

A-206



WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

ToOl-, *AT) 5.66E-05 5.66E-05 5.66E05

Ti+4, (Un) 1.90E-02 1.90E 2 1.90E-M

Tor Oq Cabon, (&M) 1.16E+02 1.16E+02 1.16E+02

U0+2, (hM 1.76E-05 1.76B.05 1.76E-05

V+5, (MT) 1.82E-01 1.82E-01 1.8U-01

W+6, (MT) 1.42E-05 1.42E-05 1.42E-05

Z+2, (M) 1.39E+01 7.17+00 7.242-02 2.12E+01 2.12E+01 9.44-01 9.44E-01 9.44E.01

Zr+4, (M) 5.09E+02 5.092+02 5.09E+02

Z 2aH21 , (NRI) 3.96E-05 3.%E-05 3.%E-05

A-207



WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

Told M. Flow, 4.61E+03 4.61E+00 4.46E+00

CA a"d Ba, (M) 1.91-02 1.91E-05 ISE-05

Sr ad Y, (MC) 3.48B-01 3.43E-04 3.48E.04

TC, (MCI) 1.62E-05 1.62E- 1.622-08

TRU, (MC) 6.25E-04 6.25E-07 6.252-07

TOl MCi 3.67E-01 3.67E-04 3.67E-04

Ag+, *AT) 3.45E-03 3.45-06 3.45E-06

Ag20, (NM) 1.27E+00 1.27E-03 1.27E-03

AI+3, (Mi) 3.%E+00 3.%E-03 3.96E-03

A1203, (Nf) 1.41E+02 1.41E-01

Am+3, (M) 7.59E-05 7.59E48 7.59E-08

Am203, (Wf)
APM-, (Nf) 3.06E.03 3.06B.06

A.+5, (&M) 1.25E-03 1.25B-06 1.25B.06

A,205, (NM) 1.35E+00 1.35E-03 1.35-03

B+3, (NM) 2.49E-03 2.49E-06 2.49E-06

B203, (NM) 4.61E-02 4.61E-05 4.61E05

Ba+2, (MT) 7.752-03 7.75E-06 7.75E-06

Sao, (mf) 2.39E-03 8.39E-06 8.39E-06

Be+2, (MT) 191E-05 1.91-08 1.91E-08

BOO, (M) 1.72E-01 1.72E-04 1.72E-04

Bi+3, (NM) 4.92E-01 4.92E-04 4.92E-04

B203, (&T) 2.78E+00 2.78E-03 2.79E-03

Cnrbo14, (vM) 1.14E-06 1.14E-09

C.+2, (MIT) 3.76E-01 3.76E-04 3.76E.04

Ca, cri-jw. (MT) 9.71E+01 9.1B02 9.71E-02

C.O, (Mr) 1.99E+00 1.99E-03 1.99E-03

Cd+2. (Mit) 1.99E-02 1.99E-05 1.99E-05

CdO, (M) 1.08E-01 1.08-E04 1.08E-04

Ce+3, (NMr) 5.97E-01 5.97B-04 5.97E-04

Cr2O3. (MT) 2.63E+00 2.63-03 2.63E-03

CI-, (MT) 8.76E-03 8.76E-06 8.76E-06

C03-2. (Mir) 5.63E-01 5.63E-04 5.63E-04

Cr+3, (MT) 4.52E-01 4.52E-04 4.52E-04

Cr203, (MT) 7.%-01 7.96E-04 7.%E-04

CA+, (Mr) 2.32E-04 2.322-07 2.32E-07

C.2O, (MT) 3.12E-07 3.12F-10

Cu +2, (MT) 1.87E-03 1.87E-06 1.87E-06

CUO, (MT) 8.01E-01 3.012-04 8.01E-04

F-, (MT) 1.50B-01 1.50E-04 1.50E-04

Fe+3, (MT) 2.66E+00 2.66E.03 2.66E03

F2O3, (MT) 3.47E+01 3.47E-02 3.47-02

H20, (Mr) 9.51-01 9.51E-04 9.51E-04

A-208
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste,
Vitrification Flowsheet.

Hg+2, (MI) 2.26E-05 2.26-06

1-, (MG 5.07-02 5.07E-05 5.07E45

K+, (MI) 5.27E-02 5.27E-05 5.27E-05

20, (hmI 9.36B-03 9.6.06 9.36E-06
LA+3, (Mr) 5.33E-02 5.33E05 5.33-05
LA203, (MI) 2.351-01 2.3504 2.35E-04

Li+, (MT) 6.16B45 6.16E-06 6.16-A

U2, (MT) 2.39E-05 2.39E-0 2.39E-09

M+2, (MI) 2.76E-02 2.76E-05 2.76E-05

MgO, (MT I88E-01 1.98E-04 l.lE-04

MnO2, (MT) 5.30E-01 5.30E.04 5.30E-04
Mo+6, (m 2.01E-03 2.01E-06 2.01E-06

MoOS, (MT) 8.18E-02 81E-05 3.18B-05
NA+, (MT) 2.31E+01 2.31E-2 2.311-2

Na20, (MT) 1.04E+01 1.04E-02 1.04B-02

Ni(OH)3, (MT)

Ni+3, (Mr) 2.66B-02 2.66E-05 2.66E-05
Ni2FECN6, (MT) 2.35E+00 2.35E-03 2.35-03
Ni2O3, OM) 2.51E+00 2.51E-03 2.51B-03

NiO, (MT)

N02-, (mr) 1.85E-01 1.85E-04 1.A5E-04
N03-, (MT)

Np+4, (MT) 5.012-04 5.01E-07 5.01E-07
NpO2, (MT) 6.24E-05 6.24E-06 6.24E-08
OH-. (MT) 4.21E+03 4.21E+00 4.21E+00
P205. (MT) 3.52E+01 3.52E-02 3.52&G2
P25:24W, (ME) 1.31E-03 1.31E-06 1.31E-06
Pb+4. (M) 8.23E-03 8.231-06 8.23E.06
PbOZ, (M 4.19E+00 4.191-03 4.19E-03
P04-3, (MD 5.93E-01 5.93E-04 5.93E-04
POLY, (ME) 8.08-03 .OSE-06 3.05E-06
Pu+4, (M) 1.56E-03 1.56E.06 1.56-06
PuO2. (MT) 5.19E-05 5.19-08 5.19E-08
Si+4, (MT) 1.981-01 1.980-04 1.98E-04
SiO2. (MT) 1.71+00 1.71E-03 1.71E-03
SO3, (MT)

S04-2. (M) 9.85E-03 9.85E-06 9A5E-06
Sr+2, (Nr) 9.2E.02 923E-05 9.23E-05
SO, (NIT) 42E-05 4.22Z0M 4.22E-06
Te207. (M) 1.35B-04 1.35-07 1.35E-07
TcO4, (ME) 1.422-03 1.42E-06 1.42E-06
TiO2, (NIT) 3.03E-04 3.032-07 3.031-07
Tot Org Carbon, (M) 2.905101 2.90E-04 2.90E-04

A-209



WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U306, (- 1.03E- 1.03E-05 1.03E-05

U02+2, M 4.18E+00 4.1SE-O3 4.ISE-3

U03, (AT)

V+5, (u) 4.71E-04 4.71E-07 4.71B-07

V2OS, Qfm 3.09E-01 3.09E-04 3.09B-04

WO2, (NMf)

W03, (),) 6.53E-01 6.53E-04 6.53E-04

Zn+2, (IM 2.37E-03 2.37B-06 2.375-06

ZnO, (P) 3.04F-01 3.04E-04 3.04E-04

ZC+4, (ff) 6.94E-01 6.94E-04 6.94E-04

ZrO2, (ff) 6.69E+00 6.69E.03 6.69E-03

ZrO2:2H20, (hM) 1.03E+00 1.03E-03 1.03E-03

A-210
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Table A-1. Material Balance for Integrated-Pretrcatment-High-Level Waste
Vitrification Flowsheet.

Vohbne, TOal Lint 2.19E+00 2.19E+00 3.60E+08 3.60E+09 4.06E+08 2.00E+06 1.04201 2.00E+0

Specifi Gravihy 1.00E+00 1.00E+00 1.40E+00 1.40E+00 1.18E+00 1.00E+00 1.00E+00 1.00E+00

Total Mam. flow, (MT) 2.19E-03 2.19243 5.04E+05 5.04E+05 4.79E+05 2.00E+05 1.04E-04 2.00E+05

Ca and Ba, (MCI) .47E-04 3.47E-04 2.57E-04

Sr ..d Y, (MCi) 1.38-02 138-02 1.38E+02

T" (MCi) 5.87E-07 5.872-07 3.19E-02

TR", (MCi) 1.05E-0 1.05E-05 2.06&.01

Total MCI 1.47E-02 1.47E-02 1.39E+02

Ag+. (km) 1.38E+00 138E+00 4.612-05

A(OH)4-, (M) 9.16E-02 9.16E-&2 2.14E-07

I (NM) 2.35E+02 2.35E+02 2.14E-02

Am+3, (NM) 3.02E-06 3.02E-06 3.022-02

A,+5, (NM) 4.972-01 4.97B.01 1.67E-05

B+3, (NMT 9.93B-01 9.93E-01 3.33E-05

B.+2, (NW) 3.09E-04 3.09E-04 3.09E+00

B+2, (IM) 7.60E-03 7.60E-03 2.55E-07

8i+3, (Mr) 9.78E.01 9.782-01 2.02F-01

Carbon14,Q(M) 4.52-04 4.52-04 1.52-

C2H403, (MT)

C2042, (WT) 2.16E+04 2.16E+04

C+2, (wC) 1.50E+02 1.50E+02 5.02E-03

Cancrinite, (MT) 2.45E+02 2.45E+02 8.33B2-

C4+2, (MT) 7.92E+00 7.92E+00 2.66E-04

Cc+3, (MT) 2.38E-02 2.38E-02 2.69E-01

Cl-. (MT) 8.83E+00 8.83E+00 1.29E-04

C2. (MT)

CO, (MT) 4.41E-06 4.41E-06 4.41B-06

C02, (M) 5.092-05 5.09E-05 5.09E-05

C03-2, (MT)

CrIOH4-, (MT) 2.25E-03 2.25E-03

Cr +3. (MT) 1.34E+02 1.34E+02 2.70E-03

C., (MT) 1.03E-05 1.03E-05 3.12E-06

Cu+ 2, (MT) 7.45E-01 7.45E-01 2.50E-05

DTPA-3. (MT) 2.98E-01

F-, (MT) 2.79E+04 2.79E+04 6.27E+01

F-. (MT)

Fc+3. (MT) 7.75E+02 7.75E+02 9.33E-02

FcCN6.3. (MvT) 6.9E+00 6.98E+00 1.63E-05

FESA. (MT) 7.92E+03 7.92E+03

H +. (MT) 2.52E+03 2.52E+03 2.34E+03

HZ, (MI) _ __ _ _ __ _ _ __ _ _ __ _ _ _ _

H20, (WT) 2.19E-03 2.19E-03 4.37E+05 4.37E+05 3.32E+05 2.002+05 2.00E+05

I202, (MT) 4.95E+02 4.95E+02 6.44E+00
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Table A-1. boaterial Balance for Integrated-Pretreatent-High-LeveI Waste
Vitrification Flowsheet.

Hg+2, (?M) 9.01E.03 9.01E-03 3.02E-07

Hal, (m) 3.2SE-02 3.25E-02 7.61E-M8

I-, (hm) 2.02E+01 2.02E+01 6.77E-04
12, (1M)1

K+, (AT) 2.13E+01 2.13E+01 7.04B-04

LA+3, (lm) 2.12E-03 2.12E-03 2.41B-02

Li+, OM) 2.50E-02 2.50E-M2 9.24E-07

?4+2, (Wr 1.1E+01 1.10E+01 3.69E-04
?4n+4, WMT 1.4E+M2 1.34E+M2 4.47P-03

mum2, (wT 3.52P-2 3.52E-M2

Mo+6, (Wr 8.97B-01 3.87E-01 2.70E-05

M004-2, (Wr 4.2E-M 4.2E-02 L.00E-07

N2, (oM) 5.19E-a7 5.19E-07 5.19B-07
N20, (.M

NA+, (NM 2.82E+03 2.92E+03 3.76E-01
NH20H, (M7)

NH3, (MT) 1.42E-01 1.42E-01 3.32E-Or7-

NH4 +, (NM 1.66E-=2 1.66E-02 7.OOE-M9

Ni+3, (AT) 1.88E+02 L.8E+02 7.70B.04j

NO. (,M)

NO2, (MT 4.53E-05 4.53E-05 4.53E.05

N02-, (,M)

N03-, (WT 1.94E+02 1.94E+02 1.44E+05
Np+4. (MT) 1.46M-0
0'-, (MT 2.61E-06 2.61E-06 2.61B-06

OH-. (WT

ORGS. (NM)

ORGT, (NM)

ORGU, (MT)

P205. (MT)

Pb+4. (MT) 3.2E+00 3.2E+00 1.10E-04
P04-3, (MT) 2.47E+02 2.47E+02 7.94E403

POLY, (Mr) 2.23E+OD 2.23E+00 4.31E.44

FTA-3. ()M 5.42E-01 5.42E-01 1.79E-05
Pu+4, (MT) 4.54E.07 4.54E-07 4.49E-01

Si+4, (MT) 7.99E+01 7.89E+01 2.65E-M

S()', (MT)

S03. (MT)

S04-2, (MT) 1.31E+02 1.31E+02 4.2E-04

Sr+2, (MT) 3.68E-03 3.68E-03 3.68E+01

Sugar, (NM

WHC-SD-WM-EV-100 Rev. 0
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Table A-1. Material Balance for Integrated Pretreatment-High-Ievel Waste
Vitrification Flowsheet.

Tc4-, (M) 5.66B-05 5.66E-5 3.07E+00

Ti+4, (QJ) 1.90E-02 1.90E-02 6.80E-06

Tmt Crg Carbou, (bM 1.16E+02 1.16E+02 3.-8E0

UO2+2. (KM 1.76E-05 1.76-05 1.82E+00

v+, T1.W8E-01 1.8UE-01 6.29E-06

W+6, (WT 1.42E-05 1.42E-05

Z+2, (NM 9.44E-01 9.448-01 7.24E-02

-Zr+4, (MT) 5.09E+02 5.09E+02 5.27E-01

2a2:H2, (Mr) 3.96-O5 3.9GB-O5
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WSC-SD-WM-EV-100 Rev. 0

Table A-i. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

Total Man How. (Mr) 2.09E+01 2.06E+01 4.46E+00 4.46E+00 5.12E+03

C, and Ba, (MC3) 1.91E-05 ISE-05 3.66E-03

Sr aW Y, (MCi) 3.48E-44 3.48E-04 6.64E-02

Tc, (MCi) 1.62E- 1.62E- 4.45E-06

TRU, (MCi) 6.25E-07 6.25E-07 3.19E-04

Total MCi 3.67E-04 3.67E-04 7.032-02

Ag+, (MT) 3.45E-06 3.45E-06 6-58E-04

Ag2O. (MY) 1.27E.03 1.27E-03 1.42E+00

AI+3, (MT) 3.96E-03 3.96E-03 2.88E+00

A1203, (MT) 1.7E+01 1.86E+01 1.58E+02

Am+3, (MT) 7.59E-0 7.59E-08 1.45E-05

Am2O3, (MT) 1.20E-07

APM-, (MT) 6.51E-01 2.06E+00 3.44E-03

As+5, (MT) 1.25B-06 1.25E-06 238E-04

Am25, (MY) 1.352-03 1.35E-03 1.51B+00

B+3, (MT) 2.49E-06 2.49B.06 4.75E-04

B203, (MY) 4.61E-OS 4.61E-05 5.18E.02

Ba+2, (MT) 7.75E-06 7.75E-06 1.42E-03

B*O, (MY) 8.39E-06 8.39E-06 9.41E-03

BC+2, (MT) 1.91E-08 1.91E-08 3.64E-06

BeO, (MT) 1.72E-04 1.72E-04 1.93E-01

Bi+3, (MT) 4.92E-04 4.92E04 9.37E-02

Bi203, (MY) 2.78E-03 2.78E-03 3.12E+00

Carbon14, (MT) 2.17E-07

Ca+2, (MY) 3.76E-04 3.76E-04 7.16E-02

Cancriniie, (MT) 9.71E-02 9.71E-02 1.03E+02

CaO, (MT) 1.99B-03 1.99E-03 2.23E+00

Cd+2, (MT) 1.99E-5 1.99E-05 3.79E-03

Cdo. (MT) 1.08E-04 1.08E-04 1.22E-01
CC+3. (MY) 5.97E-04 5.97E-04 1.14E-01

Cc203. (MT) 2.63E-03 2.63B-03 2.95E+00

Cl-. (MT) 8.76E-06 8.76E-06 1.67F-03

CO3-2, (MT) 5.63E-04 5.63E-04 1.07E-01

Cr+3. (MT) 4.52E-04 4.52E-04 3.29E-01

Cr2O3. (MY) 7.96E-04 7.6E-04 8.93E-01
Cs+, (MT) 2.32E-07 2.32E-07 4.42E-05

CaO. (MT) 3.52E-07

Cu+2, (MT) 1.87E-06 1.87E-06 3.57E04

Cuo, (MT) 8.01E-04 8.01H-04 8.99E-01
F-, (MT) 1.50E-04 1.50E-04 2.85E-02

Fc+3. (MT) 2.66E-03 2.66E-03 1.94.+00

Fc2O3, (MT) 3.47E-02 3.47E-02 3.89E+01

H20. (MT) 9.512-04 9.51E-04 1.10E+00
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Table A-1. Materinal Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

--- ''-- 4.30E-06

I-, W 5.07E-05 5.07E-05 9.66B-03

K+, (Wr S.2E-05 5.27E405 L.00E-C2

X20, ('M) 9-36B-06 9.36B-06 LSM-02

L-+3, (Mr) 5.33E-05 5.33E05 1.02E-02

L'A= (PIG) 2.35E-04 2.35E-04 2.64E-01

Li+, (WC) 6.16E-O 6.16B-O 1.17E-05

12o, (NW) 2.39B48 2.39E-08 2.68-05

?g+2, (M) 2.76E-05 2.76P-05 5.26E-03

901 wNr 2.88E-04 1.8SE-04 2.11E-01

MnO, (wC) 5.30-04 5.30E04 1.01E-01

Mo+6, (NC) 2.01E-06 2.012-6 3.83B-04

MoO3, (MI) 8-8E-05 tI.1E-05 9.13E-02

Na+, (WI) 2.31E-02 231E-02 4.22+00

Na2O, (NW) 1.04E-2 1.04E-02 1.16E+01

Ni(OH)3, (M)

Ni+3, (MT) 2.66E-05 2.66B45 5.07E-03

Ni2FECN6, (?C) 2.35-03 2.35E-03 2.64E+00

N203, (WC) 2.51E-03 2.51-03 2.81E+00

NiO, (MT)

N02-, (NC) 1.85E-04 1.85E-04 3.53E-02

N03-, (Mr)
Np+4, (NW) 5.01E-07 5.01E-07 3.64E-04

NpO2. (MT) 6.24F-08 6.248-OS 7.01E-05

OH., (MT) 4.21E+00 4.21E+00 4.72E+03

P205, (MT) 3.52E-02 3.52E-02 3.95E+01

P205:24W, (MT) 1.31E-06 1.31-06 2.49E-04

Pb+4, (MT) 83-06 8.23-06 1.57E,03

PbO2, (NM) 4.19E-03 4.19-03 4.71E+00

P04-3, (MT) 5.938-04 5.93E-04 1.138-01

POLY, (MT) 8.08E-06 8.08E-06 5.33E-02

Pu+4, (NC) 1.56E-06 1.568-06 1.13-03

PuOZ, (MT) 5.19E-08 5.19E-08 5.92E-05

Si+4, (MT) 1.98E-04 1.988-04 3.78E-02

Sio2. (MT) 1.71E-03 1.71E-03 1.92E+00

SO3, (a)
S04-2, (Mr) 9.85E-06 9.95E-06 1.88E-03

Sr+2, (MT) 9.23P-05 9.3E-05 1.76E-02

SrO, (NMT) 4.22E-8 4.22-08 4.74-05

Tc2O7, (MT) 1.35E-07 1.35E-07 1.51-04

TcO4-, (NT) 1-42E-06 1.42E.06 2.71E-04

TiO2, (MC) 3.03E-07 3.03F-07 3.40E-04

Tot Org Carbon, (T) 2.90E-04 2.90-04 5.532-02
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95! 5585-Q i-SD-WM-EV-l00 Rev. 0

Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

V4uim, TOW LA. 2.06H+M LOSE+8 3.97+C07 3.25E+08 1.32+06 3.5B+06 9.72E+07 3.57E+09 3.39E+09 1.79E+08

SpooifikGrvity 1.35E+00 1.35E+00 1.26E+00 1.02E+00 1.00E+00 1.02E+00 1.07E+00 1.00E+00 1.00E+00 1.00E+00

Total M. ow, (M) 2.79E+05 2.79E+05 4.99E+04 3.30E+05 1.32E+05 3.30E+05 1.04+05 3.58E+06 3.40E+06 1.79E+05

Co ad Ba, (M ) 2.78-04 257E-04 7.48E+01 7.48+01

Sr amd Y, (MCi) 138E+02 1.33E+02 1.38E+02 .3E+02

Tc, (MCI) 3.19-02 3.19E-02 3.19E.02 3.19E2

TRU, (MCi) 2.061-01 2.06E01 2.06E-01 2.06E-01

Total MCi 1.39E+02 1.39E+02 2.13E+02 2.13E+02

Ag+, (NMT) 4.6111-5 4.61B45 4.61E-05 4.61E-05

Al(OH)4-, (MT) 2.14507 2.14E-07 2.14E-07 2.141-07

AI+3, (NT) 2.14E-02 2.14E-02 2.14E-02 2.141-02

Am+3, (MT) 3.02E-02 3.02E.02 3.02E.02 3.02E-02

A+5, (MT) 1.67-05 1.671-05 1.671-05 1.67-05

B+3, (NC) 3.33-05 3.33E-05 3.33B.05 3.33-05

Ba+2, (MT) 3.09E+00 3.09E+00 3.09E+00 3.09E+00

Bo+2, (WT) 2.55E-07 2.55E-07 2.55E07 2.55E-07

Bi+3. (NT) 2.02E-01 2.02E-01 2.02-0! 2.021-01

CarbonI4, (IT) 1.52-08 1.52-08 1.52E-08 1.52E-08

C2H403, (T)
C204-2, (MT)

Ca+2, (WC) 5.02E-03 5.021-03 5.0211-03 5.02E-03

Cancrinite, (MT) 8.331-02 8.33E-02 8.331-02 8.33E-02

Cd+2, (MT) 2.66E-04 2.66E-04 2.66E-04 2.66E-04

Cc+3, (NMT) 2.69E.01 2.69E-01 2.69E-01 2.691-01

Cl-. (MT) 1.29E-04 129E-04 1.291-04 1.29E-04

C12. (MT)

CO. (MT)

C02, (MT) 4.75E+04

C03-2, (NM)

Cr(OH)4-, (M)

Cr +3, (MT) 2.708-03 2.70E-03 2.70E-03 2.70E-03

C.+. (MT) 3.12E-06 3.121-06 9.11E-01 9.11E-01

Cu + 2. (MT) 2.501-05 2.50E-05 2.501-05 2.50E-05

DTPA-3, (MT) 2.981-01 2.980-01 2.98E-01 2.98E-01

F-. (MIT) 6.27E+01 6.27E+01 6.27E+01 6.27E+01

2. (MT)

Fc+3, (MT) 9.338-02 9.33E-02 9.33E-02 9.338.02

FoCN6-3, (MT) 1.63E-05 1.63E-05 1.63E.05 1.63E-05

FESA. (MT)

H+, (MT) 2.34E+03 2.34E+03 1.67E+02 1.67E+02

H2, (SIT) 1

H20, (MT) 1.32E+05 1.32E+03 2.27E+04 3.20E+05 3.20E+05 3.59E+04 3.51E+06 3.33E+06 1.75E+05

H202, (MT) 6.44E+00 6.44E+00 6.445+00 6.44E+00 6.77E+04 6.77E+04 6.43E+04 3.38E+03
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Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

HCOO-, (hm)

Hg+2, r) 3.02E0-7 3.02E-07 3.028-07 3.02E-0

uHA (ME) 7.61E-0 7.61E4-08 7.612-06 7.61E-06

I, (M 6.77B-04 6.77E-04 6.77E-04 6.77E-04

fl, (MT) I

K+, (M) 7.048-04 7.04E,04 7.04E-04 7.04E-04

La+3, (QM) 2.41E-02 2.41Fe02 2.41&42 2.41E-2

Li+, (M) 2.24B-07 8.24-07 8.24E-07 8.24E-07

Mg+2, (ME) 3.69E-04 3.698.04 3.69404 3.69B-04

MAn+4, (ME) 4.47E-03 4.47E-03 4.47E-03 4.478-03

MnO2, (T)M

Mo+6, (M1) 2.70-05 2.708-05 2.70E-05 2.70E-05

MoO4-2, (MT) 1.0GE-7 1.0GB-C7 1.00B-07 1.009-07

M2, (Am)

N20, (MT)

N&+, (MT) 3.76E-01 3.76B-01 3.76E-01 3.76E-01

NH2OH, (MT)

NH3, (ME) 3.32E-07 3.32E07 3.32E-07 3.32E-07

NH4+. (M) 7.00E-09 7.008.09 7.00E-09 7.00E-09

Ni+3, (MT) 7.70E-04 7.70E-04 7.70E-04 7.70-04

NO, (Mr) 2.86E+04

NO2, (ME) 5.55E+04

NO2-., (ME)

N03. (MT) 1.44E+05 1.44E+05 1.01E+04 1.018+04

Np+ 4 , (M) 1.46E-01 1.46E-01 1.468-01 1.46E-01

02. (MT)

OH-. (MT)

OROS. (MT)

ORCr, (MT)

ORGU, OAT)

P205, (MT)

Pb+4. (MT) 1.10E-04 1.IGE-04 1.10E-04 1.10-04

P04-3, (MT) 7.94E-03 7.94B-03 7.94E-03 7.94E-03

POLY, (MT) 4.31E-04 4.31E-04 4.31E-04 4.31E-04 2.23E+00 2.12E+00 1.12E-01

PTA-3, (MT) 1.79E-05 1.79E-05 1.79E-05 1.79E.05

Pu+4, (ME) 4.49E-01 4.49B-01 4.49E-01 4.49B.01

Si+4, (MT) 2.65B-03 2.65E-03 2.65E-03 2.65E-03

so2. (MT)

SO3, (MT)

S04-2, (MT) 4.288-04 4.28E-04 4.28E-04 4.28E-04

Sr+2. (?AT) 3.68E+01 3.68E+01 3.68E+01 3.68E+01

Sugr, (ME) 2.72+04
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TcO4-, Q(V) t.O7E+O 3.7E+00 3.07E+00 3.07E+00

Ti+4, (MT) 6OB06 6.90E-06 6.S0E-06 6.50E-06

To Ocg Cetbo., (Mr) 3.MB-03 3.E-f03 3.88E-03 3.E-03

Ua2+2, (Mr) I.2B+00 12B+00 1.82E+00 1.82+00

V+5, (MT) 6.29-06 6.29E-46 6.9H-06 6.29E-06

W+6, (M i I)
Zn+2, (MT) 7.24F-2 7.24E2- 7.24E-02 7.24E-02

Zr+4, (M) 5.27E-CI 5.27H-01 5.27E-01 5.27E-01

ZrOZ:2mfo, (mr)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

__________________ 4_______ _______ -1 19 11 12 11 -11 -3 - 13

ToaW M e Flow, (Ok) 5.12E+03 5.12E+03 5.12+03 5.12+03

C. "d Ba., (MCI) 3.66FAS 3.66E-03 3.66PA13 3.66E-03

Sr and Y, (W0) 6.64-02 6.64E-02 6.64E-02 6.64E-02

TC, (Mci) 4.45B-06 4.45E-06 4.45E-06 4.45B.06

TRU, (MO) 3.19-04 3.19E04 3.19E-04 3.19B-04

To MCi 7.03E.2 7.03E-02 7.03E-02 7.03E2-

Ag+, (MT) 6.58E-04 6.58E-04 6.58E.04 6.5B-04

A4 02, (MT) 1.42+00 1.42+00 1.42E+00 1.42E+00

AJ+3, (WT) 2.88E+00 2.28H+00 2.88E+00 2.88E+00

A1203, (?T) 1.58E+02 1.8E+02 1.58E+02 1.58E+02

Am+3, (ME) 1.45E-05 1.45E.05 1.45E-05 1.45E-05

Am2O3, (N4) 1.20E-07 1.20E-07 1.20E-07 1.20E-07

APM-, (MT) 3.44E-03 3.44E-03 3.44E-03 3.44E-03

A+5, (ME) 238-04 2.38E-04 2.38E-04 2.38E-04

A.205, (MT) 1.51E+00 1.51E+00 1.512+00 1.51E+00

B+3, (MI) 4.75E-04 4.75E-04 4.75E-04 4.75E-04

B203, (MT) 5.18E-02 5.18E-02 5.18E-02 5.18E-02

B4+2, (MT) 1.48E-03 1.48E-03 1.48E-03 1.48E-03

B2O, (NI) 9.41E-03 9.41E-03 9.41E-03 9.41E-03

Bc+2, (MT) 3.64E-06 3.64F-06 3.64F-06 3.64E-06

BECO, (MT) 1.93E-01 1.93E-01 1.93E-01 1.93E-01

Bi+3, (MT) 9.37B-02 9.37E-02 9.37E-02 9.37E-02

Bi203, (MT) 3.12E+00 3.12E+00 3.12E+00 3.12E+00

C.rbonl4.(M) 2.17E-07 2.17E-07 2.17-07 2.17E-07

C.+2, (WC) 7.16E-02 7.16E-02 7.16E.&2 7.16E.02

Canrinit,(MT) 1.03E+02 1.03E+02 1.03E+02 1.03E+02

C&O, (MT) 2.232+00 2.23E+00 2.23E+00 2.23E+00

Cd+2. (ME) 3.79E-03 3.79B-03 3.79E-03 3.79E-03

CdO. (MIT) IZB-01 1.22E-01 L.2E-01 1.22E-01

C.+3, (MT) 1.14E-01 1.14E-01 1.14E-01 1.14E-01

C-7O3, (NIT) 2.95E+00 2.95E+00 2.95E+00 2.95E+00

Cl., (MT) 1.67E-03 1.67E-03 1.67E-03 1.67E-03

CO3-2. (NMT) 1.07E-01 1.07E-01 1.07E-01 1.07E-01

Cr+3, (MT) 3.29E-01 3.29E-01 3.29E-01 3.29E-01

Cr2O3, (MT) 8.93E-01 8.93E-01 8.93E-01 8.93E-01

C.+, (MT) 4.42E-05 4.42E-05 4.42E-05 4.42E-05

C20, (MT) 3.52E-07 3.522-07 3.52E-07 3.52E-07

Cu+2, (MT) 3.57E-04 3.57E-04 3.572-04 3.57E-04

Cuo, (MT) 8.992.01 8.99-01 8.99E-01 8.9901

F-, (MT) 2.85-02 2.152-02 2.85E-02 2.5-02

Fe+3, (MT) 1.94E+00 1.94E+00 1.94E+00 1.94E+00

Nc203, (ME) 3.89E+01 3.89E+01 3.89E+01 3.89E+01

H20, (NT) 1.102+00 1.102+00 1.102+00 1.102+00
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H9+2, (Mr) 4.30E-06 430E-06 4.30E-06 4.30E-06

1., (M) 9.66E-03 9.6E-O 9.668-03 9.66B-03

K+, (ME) 1.0GB-2 1.008-r2 1.00E-02 LOOEA2

K., (M) 1.05E8- 1.05-C 1.05E-C2 1.05E-C

L.+3, (MT) IME-C2 1.02E-2 1.2EF2 1.02E.-

La203, (MT) 2.64-01 2.64E-01 2.64001 2.64E4-01

Li+, (MT) 1.17E-05 1.17B-05 1.17E-05 1.17E-05

U2 , (MT) 2.68E-05 2.68B-05 2.68E-05 2.6E-05

Mg+2, (M) 5.2-E03 5.26E-03 5.258-03 5.26B-03

N*O, (Mr) 2.18F-01 2.118-01 2.11E-01 2.11E-01

MUM., (MT) 1.01E-01 L.01E-01 1.01E-01 1.01E-01

Mo+6, (MT) 3.83E-04 3.83E-04 3.3 3.83-04

MoO3, (MT) 9.18E-C2 9.18E-02 9.18E-02 9.18E-02

Na+, (M) 4.22E+00 4.2E+00 4.22E+00 4.22E+00

Na.O, (ME) 1.16E+01 1.16E+01 1.16E+01 1.16+01

Ni(OH)3, W _

Ni+3, (ME) 5.07E-03 5.07E-03 5.07-03 5.07E-03

Ni2FECN6. (ME) 2.64E+00 2.64E+00 2.64E+00 2.64E+00

M1203, (ME) 2.81E+00 2.81E+00 2.81E+00 2.81E+00

NiO, (MT)

N0b-, (MT) 3.53E-02 3.538-02 3.53&02 3.53E-02

NO3-, (MT)

Np+4, (MT) 3.64E-04 3.64E-04 3.648-04 3.64E-04

NpO2, (ME) 7.018-05 7.01B-05 7.01E-05 7.01E-05

OH-. (MT) 4.72E+03 4.72E+03 4.72E+03 4.72E+03

P205, (MT) 3.95E+01 3.95E+01 3.95E+01 3.95E+01

P20:24W, (M) 2.49E-04 2.49E-04 2.49E-04 2.49E-04

Pb+4. (MT) 1.578-03 1.57E-03 1.57E-03 1.57E-03

PbO, (MT 4.71E+00 4.71E+00 4.71E+00 4.71E+00

P04-3, (MT) 1.13F-01 1.13E-01 113E-01 1.13E-01

POLY. (MT) 5.33E-02 5.33E-02 5.33E-02 5.33-02

Pu+ 4, (MT) 1.13E-03 1.13-03 1.13E-03 1.13E-03

Puo2. (MT) 5.82F-05 5.82E-05 5.92E-05 5.82E-05

Si+4, (MT) 3.78E-02 3.78E-02 3.78E-02 3.78E-02

SiO2. (NT) 1.92E+00 1.92E+00 1.92E+00 1.92E+00

S03, (ME)
S04-2. (MT) 1.8E-03 1.88E-03 I.88E-03 1.O8E-03

Sr+2, (NIT) 1.76B-02 1.768-02 1.76E-02 1.76E-02

SrO, (MT) 4.74E-05 4.74E-05 4.74E-05 4.74E-05

Tc2O7, (MT) 1.51E-04 1.51-04 1.51244 1.51E-04

TcO4-, (MT) 2.71E-04 2.71E-04 2.71E.04 2.71E-04

TiO2, (WT) 3.40E-04 3.40E-04 3.40E-04 3.40E-04

Tot Otg Carbon, (MT) 5.53E-02 5.53-02 5.53E-02 5.538-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

a~~~1 IVANif~ t

U308, (NM) L.15&-2 L.1&.0 1.A5&-M 1.15E-02

U02+2, (MI) 7.96-01 7.96E41 7.96P,01 7.961-01

UO3, m>

V+5. (MI) 3.98E-5 .98E-05 8.91E-05 8.98E-05

V205, (&I) 3.47E-01 3.47E01 3.47E-01 3.471-01

Wo2, QMT)

WO3, (MT) 7.33E-01 7.33B-01 7.33E-01 7.33F-01

Zn+2, (ME) 4.52E-04 4.52E-04 4.2E-04 4.52E-04

ZaO, (WT) 341-01 3.41101 3.41E-01 3.41E-01

Zr+4, (MT) 132E-01 1.32-01 1.32E-01 1.32E-01

ZrOZ, (ME) 7.51E+00 7.51E+00 7.51E+00 7.51E+00

ZcO-:2H20, (ME) 1.95E-01 1.95E-01 1.953-01 1.95E-01
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Table A-1. Material Balance for IntegratedPreratment-High-LeveI waste
Vitrification Flowsheet.

Vohume, Towa LAMr 2.43E+09 1.03E+09 3.72E+06 2.24E+06 2.24E+06 3.70E+09 1.69E+10 1.50E+10 1.73E+08

spcci&i G"Mvi* 1.OQE+00 1.06E+00 1.40E+00 1.00B+00 1.ODE+00 1.40E+00 1.03E+00 I.OOE+00 1.OOE+00
ToWa M s Flow, (M) 2.43E+06 I.10E+06 5.21E+05 2.24E+03 2.24E+03 5.19E+05 1.74E+CY7 1.5%E+07 1.78E+05

Co awd B& a,(i) 8.47E-04 S.47E-04 3.13E-01
Sr &ad Y, (MG) I.3E.2 I.3UE-02 6.00-05

T., (MCi) 6.46E-06 6.46F-06 1.49E-04
TRU, (MCi) 1.06E.03 1.06E-03 1.53E-04
Total MCi K.5E-02 1.57E-02 3.13E-01

Ag+, (IM) 1.38E+00 1.38E+00 3.29E-01
AI(OH)4-, (&M) 9.16E-02 9.16E-02 4.93E+03

AI+3, (MT) 2.35E+02 2.35E+02 6.51E+03

Am+3, (WT 6.04E-46 6.04E-06 2.53E-05

AU+5, (IM 4.97E-01 4.97E-01 7.70B-01

B +3, (AT) 9.93E-01 9.93E-01 5.20F,01
Ba+2, (IM 3.09E-04 3.09E-04 7.93E.01

Bo+2, (MT) 7.60E.03 7.60E.03 8. 19B-02

Bi+3, (MT) 1.95E+00 1.95E+00 2.61E+02

Carbmn14, (&M 4.52E-04 4.52E.04 7.43E-04

C2H403, (Wr

C204-2, (Ivf) 2.38E+G4 2.30+041
Ca+2, (MT) 1.50E+02 1.50E+02 1.68EAI
Canrinitw. (NMT) 2.43E+02 2.45E+02 2.38E+03

Cd+2, (SM) 7.92E+00 7.92E+00 2.D9E+00

Cc+ 3, (NT) 4.75E-M2 4.75E-A2 2.37E+02

CI-. (MT) 8.83E+00 8.83E+00 1.48E+03
C=. (MTr)

CO, (MTf) 1.90E+02 1.90E+02 1.90E+02
C02, (IM 4.75E+0.4 1.61E+00 1.61E+00 1.61E+00
C03-2, (MT) 1.08E+04
CrJOH)4-. (Wr) 2.2E-03 2.2E-03 1.19E+02
Cr+3, (NM 1.34E+02 1.34E+02 4.68E+02

Cs+, (MT) 1.03E-05 1.03E-05 3.81E-03

Cu+2, (MT) 7.45E-01 7.45E-01 1.78F-01
DTPA-3. (MT) 5.65E+02
F-. (MT) 2.80E+04 2.80E+04 1.31B+03

Fc+3, (MT) 7.75E+02 7.75E+02 1.47E-01
FcCN6.3, (MT) 6.9$E+DO 6.98E+00 1.51E+03
FESA, (MT) 7.92E+03 7.92E+03

H+. (W) 2.06E+03 2.60E+03 -2.60E+03 1.1SE+02
H2. (MT) 2.30E+02 2i.30E+02 2.30E+02

H20, (MT 2.38E+06 9.65E+05 4.SOE+0512.24E+03 12.24E+031 4.40E+05 11.64E+07 I1.57E+0'7

H2-02, WM) 7.46E+01, 4.95E+M II2 4.95E+021 2.63E+02I
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

-- si~-ii- 75- -~i~~ l

ECOO., (MI)

Hg, M)
Hg+2, (M) 9.01E-03 9.01E- 9.49E-01

HO. W-3.252-f 3.25E-02 7.13E+00

1, (M) 2.02E+01 2.02E+01 5.46E+02

12, (Ml)

K+, (M) 2.13E+01 2.13E+01 7.55E+01

lMa+3, (MY) 4.24F-O3 4.24-03 2.12+01

Li+, (MT) 2.50E-f 2.50-02 1.14E-01

14+2, (Ml) 1.10E+01 1.10E+01 9.72E-01

hln+4, (M) 1.34E+02 1.34E+02 8.462-

MnA2, (MI) 3.2-02 3.52E-02 1.01E+02

Mo+6, WY) 98.7E-01 8.87E-01 4.87E+00

Mo04-2, (MY) 4.28E-02 4.28E-02 9.26E+00

bufl(IMT 1.76E-02 1.76E-02 1.76B22

o2. (MI) 2.002+03 2.00E+03 2.00E+03

N&+. (MY) 2.82E+03 2.822+03 3.31E+05

NHZOH, (M)
NH3, (MY) 1.42E-01 1.42E-01 6.74E+01

NH4+, (M) 1.66E-02 1.66E-02 6.07E-02

?i+3, (MT) 1.88E+02 1.88E+02 4.08E-02

NO, (MT) 2.86E+03
N02. (MT) 1.53E+00 1.53E+00 1.53E+00

N02-, (MY) 1.07E+04

N03-, (MT) 128E+05 1.91E+03 1.91E+03 1.37E+05

Np+ 4. (MT) 5.66E-03 5.66E-03 1.47E-04

02. (MY) 1.09E+02 1.09E+02 1.09E+02

OH., (Ml) 1.84E+05

ORGS, QM) 5.75E+04 5.75E+04 5.75E+04

ORGT, (MY) 1.04E+05 1.04E+05 1.04E+05

ORGU, (MT) 1.40E+04 1.40E+04 1.40E+04

P2o, (MT)

Pb+4, (Off) 3.2E+00 3.2E+00 1.96E+00

P04-3, (Mr) 2.47E+02 2.47E+02 4.72E+03

POLY, (MT) 2.12E+00 2.23E+00 2.23E+00 2.23E+00 2.46E-01 2.46E-01

PTA-3, (MT) 5.42E.01 5.42E-01 1.98E+00

Pu+4, (Mr) 4.54B-03 4.54E-03 2.89E,04

Si+4, (MT) 7.89E+01 7.89e+01 5.70E+00

S02. (MY)
SO3, (M)

S04-2, (MT) - 1.31E+02 1.31E+02 2.98E+04

Sr+2, (MY) 3.68P-3 3.68E-03 1.59E-05

Sugn, (MY)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TcO4-. (Wf) 6.24E-04 6.24E-04 1.44E-4F

Ti+4, (Wf) 1.90E-Ga 1.90E-02 1.29E-04

Tot Orq Carbon, (hm) 1.16E+2 1.16B+Q2 1.42E+01

U02+2. (MD, 1.76E-01 1.76E-i L.64E-01

V+5, (M7) 1.98E-01 1.8E-01 6.21E-02

W+6, (MT) 1.42E-05 1.42E-05 7.47E-01

Zn+2, (MT) 9.44E-1 9.44E-01 2.43B+01

Zr+4, (.M) 5.10E+02 5.10E+02 7.728-01

ZrO:2H20, (I) 3.96E-05 3.9-05 2.l5E+01
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Table A-1. Material Balance for Integrated Pretreatment-HIgh-Level Waste
Vitrification Flowsheet.

1 41 -- -

Tol Mw low, (m) 14.46E+00 -4.46E+00 2.44E+M

Cg ad Ba, (M1Q) 1.9E1.9 18-05

St nd Y, (Mi) 3.48E.04 3.48-04 1.42&-05

TC, (a) 1.62E49 1.62-0 1.13E-07

TRU, (KM) 6.2E-07 6.F07 8.05-07

TOMI MCi 3.67E-04 3.67-04 1.51E-05

Ag+, (tM 3.45-06 3.45E.06 2.72E-08

A2O, (M 1.27E-03 1.27B-03 9.65-02

AI+3, W 3.968-03 3.96803 4.28-05

AM03, W) 2.34E+02

AM+3, (M 7.59E-08 7.39E-08

AmOI, (W)

APM-, (OC)

AS+5, (NMT) 1.25E-06 1.25E-06

Am2O5, (NM) 1.35E-03 1.35E-03 1.03E-01

B+3, (MT) 2.49E-06 2.49F,06 1.97E-08

B203, (MT) 4.61E-05 4.61E-05 3.56E-03

Ba+2, (MT) 7.75E-06 7.75E.06 6.118-08

BaO, (MT) 8.39-06 8.39E-06 6.48E-04

B-+2, (WT) 1.91E-08 1.91E8-

EO, (MT) 1.72E-04 1.72E.04 1.31E-02

Bi+3, (Mr) 4.92E-04 4.92E.04 3.88E-06

Bi23, (NMT) 2.78E-03 2.78E-03 2.15-01

Carbon14 (NI)

Cm+2, (MT) 3.76E-04 3.76-04 1.51E-05

Cancrinite, (MT) 9.71E-02 9.71E-02 1.92E+00

CaO, (MT) 1.99E-03 1.99E-03 1.53-01

Cd+2, (MT) 1.99E-05 1.99E.05 1.578-07

Co, (M) 1.08E-04 1.08H-04 6.37-02

Cc+ 3, (T) 5.97E-U4 5.97E-04 6.53E-06
C403, (M. 2.63E-03 2.63E-03 2.03E-01

CI-, (MT) 9.76B.06 9.76-06 6.91E-00

C0392, (MT) 5.63E-04 5.63E-04 4.44E-06

Cr+3, OAT) 4.52E-04 4.52E-04 2.62E-46

CQ203, (KM 7.9%E.04 7.9%E-04 6.15E.02
C.+, (vM 2.32E.07 2.32E.07

C20, (?M)

Cu+2, (MT) 1.97E.06 1.97E.06 1.49E4M

Cuo, (MT) 8.01E-04 8.01F-04 6.09E-02
P- (T)1.50E.04 1.50E.04 1.18FW0
Fe+, (r)2.66E-03 2.66E.03 2.6OE-5

FeO, M)3.47E-02 3.47B-02 2.68E+00
H20 (r)9.51E-04 9.51- 4 5.01E-05
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Table A-1. Material Balance for IntegratedPretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, (Nr)

I., (M) 5.07-05 5.07E-05 4.00E-07

K+, (MT) 527E-05 5.27-05 4.16E.07

X2O, (NI) 9-36-06 9.36E-06 7.25E-04

L+3. (ME) 533F-05 5.33-05 5.28-07

La2O3, (M) 2.35E-04 2.35E-04 1.82E-02

LI+, (MT) 6.16E-08 6.16E-08

Li20, (WI) 2.39E-08 239E-08 1.85-06

Mg+2, (Wi) 2.76B-05 2.76E-05 2.18E-07

M90, (MT) 1.88E-04 1.88E-04 1.45B-02

MS02, (Nf) 5.30E-04 5.30E.04 1.55E-01

Mo+6, (MT) 2.01-06 2.01E-06

MoO3, (MIT) 8.182-05 1.18E.05 6.32E-03

Na+, (NT) 2.31E-02 2.31E-02 6.242-05

N.20, (NMT) 1.04A2- 1.04E-02 8.02P-01

Ni(OH)3. (ME) 2.49E-07

Ni+3, (MT) 2.66E-05 2.66E-05 3.17-06

Ni2FECN6, (MT) 2.35-03 2.35-03 1.13E-05

M4203, (MT) 2.51E-03 2.51E-03 1.94-01

NiO, (NT)

N02-, (M) 1.85E-04 1.5E-04 1.46E-06

NO3-. (M) 2.04E-05

Np+4. (M) 5.019-07 5.01E-07

NpO2, (Wf) 6.24E-08 6.24P-08 4.82E-06

OH., (MT) 4.21E+00 4.21E+00 2.36-04

P205, (MT) 3.52E-02 3.52E-02 2.72E+00

P205:24W, (MT) 1.31E-06 1.31E-06

Pb+4, (N) 8.23E-06 8.23-06 6.49-08

PbO2, (NMT) 4.19-03 4.19-03 3.19-01

P04-3, (NW) 5.93E-04 5.93E-04 4.57-05

POLY, (MT) 8.08F-06 8.08P-06 4.26E-07

Pu+4, (NT) 1.56E-06 1.46E-06

PuO2, (NI) . 5.195-08 5.19E-08 4.01E-06

Si+4, (MT) 1.9804 1.985-04 1.56E-06

SiO2, (M) 1.71-03 1.71E-03 1.33E.01

S03, (MNT)

S04-2. (MT) 9.85B-06 9.85E-06 7.51-07

Sr+2, (MT) 9.23E-05 9.23-05 1.02E-06

SrO. (MT) 4222-08 4.22.08 3.26-06

Tc2O7, (M) 1.35B-07 1.35-07 1.04B-05

TcO4-, (MT) 1.42E-06 1.42-06

Ti2, (NT) 3.03E-07 3.03E-07 2.34-05

Tot Org Cusbo, (MT) 2.90F-04 2.90E-04 2.29B-06
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

Voluo, Total Lint 1.57E1+10 1.021E+09 1.7E+10 7.=lE+09 7.32E+09 5.57E+09 1.34E+10 3.66E+09 3.25E+08 5.66E+05

SpCcifi Gravity 1.001+00 1.0E+00 1.001E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.02E+00 1.021+00

Total Mm Flow, (MT) 1.572+07 1.52E+06 1.711+07 7.82E+06 7.82E+06 5.91E+06 1.34E+07 8.67E+06 3.30E+05 5.75E+02

C, and Ba, OMQi) 3.13E-01 7.48E+01 1.30E-01

Sr add Y, (Oda) 6.00E05 1.38E+02 2.41P-01

TC, (MCi) 1.49E-04 3.19E-02 "5.55B-05

TRU, (MCi) 1.53E-04 2.06-01 3.58E-04

TOWl MCi 3.13E.01 2.13E+02 3.72E-01

At+. (M) 3.29.01 4.61-0 8.03E-06

A(OH)4-, (m) 4.93E+03 2.14B-07 3.74E-10

A+3, (NM. 6.51E+03 2.14E.02 3.72E-05

AM+3, (M 2.53E-05 3.02E-02 5.26E-05

7.70E.01 1.67B-05 2.91E-08

B+3, ( 5.20E-01 3.33E-05 5.80-08

Ba+2, ) 7.93-01 3.09E+00 5.38E-03

Be+2, (M S.19E.02 2.55E.07 4.44E-10

Bi+3. (MT) 2.61E+ 2. 02E-01 3.52E-04

Carbon14, (MT) 7.43E-04 1.521-08 2.64E-11

C2H403, (MT

CZ04-2, (NM)

Ca+2, (MT) 1.68E-01 5.02E-03 8.75&06
Cari-ie, (AT) 2.39E+03 8.33E-02 1.45E.04

Cd+2, (MT) 2.D9E+00 2.66E-04 4.63E-07

Ce+3, (MT) 2.37E+02 2.69E-01 4.69E-04

C1. (MIT) 1.48E+03 129E.04 2.25E-07

C12, (MT)

CO, (MT)

Cm2. (MT)

CO3-2, (MT) L.0E+04

Cr(OH)4-. (NT) 1.19E+02
Cr+3. (MT) 4.68E+02 2.70E-3 4.70E-06

C.+. (MT) 3.91E-03 9.11MI 1.59E-W
Cu+2. (MT) 1.79&01 2.50B05 4.35E-08

DTPA-3, (MT) 5.65E+02 2.98E01 5.19.04

F-, (MT) 1.31+03 6.27E+01 1.09E-01
P2, (MT)

Fo+3, (MT) 1.47FAI 9.33E-02 1.63F-4
FoCN63, (MT) 1.51E+03 1.63E-05 2.85B-08

FESA, (MT)

H+. (MT) L.1E+02 4.09E+02 4.092+02 2.64E+02 1.67E+02 2.908-01

H2. (MIT)

H20, (MT) 1.57E+07 7.95E+05 1.57E+07 7.82+06 7.82E+06 5.56E+06 1.34E+07 8.65E+06 3.20H+05 5.57E+02

H202, (MT) 32.63E+2.462+03 3.46E+03 2.24E+03 6.44E+00 1.12E.02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HCOO-, (MT)

Hg, (P.C ) _ __

Hg+2, (MI) 9.49E-01 3.E-07 5.253-10

Hg2, (M) 7.13E+00 7.61E-0M 1.33-10

I, (MT) 5.46E+02 6.773-04 1.18E-06

nl. (MI)

K+, (M) 7.55E+01 7.04E-04 1.23E-06

Ia+3, (Ml) 2.12E+01 2.413-02 4.19-05

Li+, (Wi) 1.14E-01 8.24E-07 1.44-09

Mg+2, (MI) 9.72Z-01 3.69E-04 6.42E-07

4(M4 ) . 8.463-02 4.47E-03 7.79E-06

MnOZ, (MI) 1.01E+02

Mo+6, (M) 4.87E+00 2.70E-05 4.71E-S

Moo4-2, (Ml) 9.26+00 1.007-07 1.75F-10

M, (MI)

N2o, (M')
N&+, (MT) 3.31E+05 3.76E-01 6.55E-04

NH2OH. (NM)

NH3, (Ml) 6.74E+01 3.32-07 5.79E-10

NH4+, (Ml) 6.07E-02 7.03E-09 1.22E11

Ni+3, (MT) 4.03E-02 7.70E-04 1.34E-06

NO, (NT)

N02, (MT)

N02-, (NC) 1.07B+04

N03-, (NC) 1.37E+05 2.52E+04 2.52E+04 1.63E+04 1.01E+04 1.75E+01

Np+4, (MT) 1.47E-04 1.46E-01 2.54E-04

02, (MT)
OH., (M) 1.24E+05
ORGS, (MI)

ORGY, (MT)
ORGU, (MT)

P205, (MT)
Pb+4, (MT) 1.96E+00 1.10E-04 1.91-07
P04-3. (MT) 4.72E+03 7.94E-03 1.38E-05

POLY, (Mr) 2.46E-01 2.46E-01 123E-01 1.23E-01 1.12E-01 2.34E-01 1.52E-01 4.31E-04 7.51E-07

PTA-3, (MI) 1.98E+00 1.79E-05 3.12E-08

Pu+4, (MT) 2.89-04 4.49E-01 7.3-04

Si+4, (MT) 5.70E+00 2.65E-03 4.623-06

S02, (mT)
S03, (MI)
804-2, (MT) 2.98E+04 4.28E-04 7.4607

Sr+2, (NMT) 1.59E-05 3.68E+01 6.41E-02

Sugar, (M )
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Tc04, (MO) 1.-M , _._E-_ _.19E-0

Ti+4, (M ) 1.294-04 
-3.07E+00 

5.36E-03

T i+ 4 Q .M n,( T 1 4 E 0
Te Org C . 5-mI 1.42E+01 3.88E-03 6.75E-06

1102+2, (M-r) I.64E.01 .9-6 .1-0
U02+2, -M 

112+00 3.17-03

V+5, (MT) 6.21*.02I 
* 1.12-M

W+6, (MI) 1-47B-l1

__+2, () 4 _+01 7.24E-02 1.26E-04

Z+4, (M) 7_ 1 5278-019.19E-04

ZrZ2H, (MI) 2.15+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TowA1 s Flow, (AT) 2.44E+M 5.12B+03 4.79E+03

E 3.66E-O 3.42E-03

Srad Y, (MCI) 1--6.64E-02 6.21E-02

To, (MCi) 1.13E-07 4.45P.06 4.17E-06

TRU, (MC ) 1.05E-07 3.19B-04 2.99-04

Total MCi 1.51E-05 7.032-02 6.58E-02

At+,(W22- 6.58E-04 6.16E-04

Ag2. (M) 9.65E-02 1.42E+00 1.33E+00

-fl, (M 4.523-05 2.68E+00 2.70E+00

A1203, (),) 2.34E+02 1.58E+02 1.48E+02

Am+3, W) 1.45E-05 1.35E-05

Am203, N 1.20-07 1.132-07

APM-, (MT) 
3.44E-03 3.22B-03

As+$, (NT) 
2.38-04 2.23E-04

A2O5, (MT) 1.03E-01 1.51E+00 1.42E+00

B+3, (MT) 197E-08 4.75E-04 4.45E-04

B203, M 3.56E-03 5.18E-02 4.84E-02

BO+2, (MI) 6.1E-O 1.48E-03 1.382-3

B., (C) 6.48-04 9.41E-03 8.81E-03

BoI2, W' 3.64E-06 3.40-06

BO. (M) 1.31-02 1.932-01 1.812-01

Bi+3, (NM) 3.88E-06 9.37E-02 8.76-02

B23, (MI) 2.15E-01 3.12E+00 2.92E+00

Carbon14, (WT) 2.17B-07 2.03-07

.+2, () 1.51E-05 7.16E-02 6.70E2-

Cancnnit, (WI) 1.92E+00 1.03E+02 9.622+01

C.O, (NT) 1.53E-01 2.23E+00 2.09E+00

Cd+2. (NIT) 1.57E-07 3.79-03 3.55E-03

CdO, (MT) 8.37-03 1.22E-01 1.14E-01

Co+3, MT) 6.53E-06 1.14E.01 1.06-01

Cc2O3. (MT) 2.03E-01 2.95E+00 2.76E+00

C1-, (MT) 6.912-a 1.67E-03 1.56E-03

C03-2, (WT) 4.44F-06 1.07E-01 1.002-01

Cr+3, (MT) 2.62-06 3.29F-01 3.08E-01

Cr2O3, (MT) 6.15A-2 8.93E-01 8.36B-01

C+, (Nf) 4.42E-05 4.14E-05

C420, (MT) 3.52E-07 3.30E-07

Cu+2, (MT) 1.48-a 3.57E-04 3.34E-04

CUO, (MT) 6.098-02 8.99E-01 8.41-01

p., (MT) .ISE-06 2.85&,02 2.67E.02

Fo+3, (WI) 2.602-05 1.94E+00 1.81E+00

Fe2O3, (MT) 2.68E+00 3.89E+01 3.64E+01

H20, (mr) 5.01E-05 1.10E+00 1.03B+00
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Table A-1. Material Ralance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, () 4.30,06 4.03E-06

-, (MI) 4.007 9.66-03 9.03B-a3

(M) 4.16B.07 1.003-r2 9.39.03

1C20, (KM) 7.25B-04 1.05E-02 9.243

LA+3, (MI) 5.83E-07 1L.Z-02 9.50E.03

L.23, (mT) 1."2z.02 2.64-01 2.47E-01

Li+, (MT) 1.17E-05 .Ies-o5

Liao. (M) 1-5E-6 2.683-05 2.51E4-

Mg+2, (M) 2.18E-07 5.26E-03 4.92-03

M4 0, (Ml) 1.45E-02 2.11F-01 1.97E-01

MeO2, (Ml) 1.55E-01 1.01E01 9.45E-m

Mo+6, (NC) 3.3E-04 3.58B-04

MoO3, (NT) 6.32E-03 9.18E-02 8.593-02

Na+, (MI) 6.24E05 4.22+00 3.95E+00

Na20, (MT) s.02E-01 1.16E+01 1.09E+01

Ni(OH)3, (MT) 2.49-07

Ni+3, (MI) 3.17E.06 5.07E-03 4.75E-03

Ni2FECN6. (MT) 1.13B.05 2.64E+00 2.47E+00

Ni203, (W) 1.94E-01 2.81E+00 2.63E+00

Nio, (MT)

No-, (Ml) 1.46E-06 3.53E42 3.30cd2

NO3-, (MT 2.04E-05

Np+4, (MI) 3.64E04 3.41B-04

Np02, (wT) 4.82B-06 7.01E-05 6.53-05

OH-. (MT) 2.36E-04 4.72E+03 4.42E+03

P205, (MT) 2.72E+00 3.95E+01 3.69E+01

P205:24W, (MT) 2.49E-04 2.33E-G4

Pb+4, (MT) 6.49E.08 1.57E03 1.47B-03

PbO2, (MT) 3.19E-01 4.71E+00 4.40E+00

P04-3, (MT) 4.57E.05 1.13E-01 1.06E-01

POLY, (?AT) 4.26E-07 5.33&M 4.9E-02

Pu+4, (MT) 1.13E-03 1.06E-03

PuO, (MT) 4.01E.06 5.82E05 5.45E-05

Si+4. (MT) 1.56E-06 3.78E-02 3.53E2

SiO2, (MT) 1.33E-01 1.92E+00 1.80E+00

S03, (MT)

S04-2, (MT) 7.51E-07 1.98E3 1.76E-03

Sr+2, (MT) 1.02E-06 1.76E-2 1.65E02

SrO, (MT) 3.26E-06 4.74E05 4.44B-5

Tc2o7. (MT) 1.04E-05 .51E44 1.42E4

TcO4-, (MT) 2.71E-04 2.54U&04

TP02, (M) 2.34-05 3.40E04 3.18E-04

ITot Org Crboc, (MT) 2.29-06 5.53E-02 5.18E
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U308, (MI) 7.95E-04 1_54____

U02+2, (W_ 9.5.45 7 -01 7.44-01

U03, (Mr)

V+5, W 8.98E-05 8.402-05

V205. (MI 2.35E-M 3.47E-01 3.25E-01

W03, W 4.97E-02 7.33-01 6.86B-01

Zn+2, (MI) 1A7E-M 4.2 4.23E-04

Z.O.( 2.35E-02 3.41E-01 3.19E-01

Zr+4, (MI) 5.48E-06 1.322-01 1.24E-01

ZrO. (NMr) 5.17E-01 7.51E+00 7.02B+00

ZcE22O, (Mr) 8.082-06 I.95.-01 1.83E-01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

A GRIM NO t

Volum, Toual Les 3.24E+01 3.24E+0 3.24E+06 3.10E+09 3.10E+06 3.07E+0 1.43E+07 1.43E+07 1.49E+07 1.52E+07

Specific Gravity I.2E+O0 l.2E+00 1.02E+00 1.00E+00 1.00E+00 1.00E+00 1.36E+00 1.36E+00 1.35E+00 1.35E+00

Total Man Flo, (MT) 330E+05 3.30E+05 330E+05 3.10E+05 3.10E+03 3.07E+05 1.95E+04 1.95E+04 2.01E+04 2.05E+04

C. ad Ba, (MCI) 7.46E+01 7.46E+01 7.46E+01 7.46E+01 7.46E+01 7.48E+01 7.48E+01

Sr and Y, (MCi) 1.3E+02 13SE+02 1.3E+02 1.3E+02 1.3E+02 138E+02 1.38E+02

TC, (MCi) 3.18E-02 3.1$E-02 3.18B-02 3.18-02 3.18E-2 3.19E-02 3.19E-02

TRU, (MCi) 2.05E-01 2.05-01 2.05E-01 2.05E-01 2.05E-01 2.06E-01 2.06E-01

Total MCi 2.13E+02 2.132+02 2.13E+02 2.13E+02 2.13E+02 2.132+02 2.138+02

Ag+, (ME) 4.60B-05 4.60E-05 4.60E-05 4.602-05 4.60-05 4.61E-05 4.61E-05

AI(OH4-. (ME) 2.14E-07 2.14E-07 2.14E-07 2.14E-07 2.14B-07 2.14E-07 2.14E-07

A1+3, (ME) 2.132-02 2.13E.02 2.13E-02 2.13E-02 2.132-02 2.14E-2 2.14-02

Am+3, (MT) 3.02E-02 3.02E-02 3.02E-02 3.02E-02 3.0242 3.02E-02 .028-02

A,+5, (ME) 1.67E-05 1.672-45 1.67E-05 1.67E-05 1.67E-05 1.67-05 1.67E-05

B+3. (ME) 3.32-05 3.32-05 3.32E-05 3.32E-05 3.32E-05 3.33B-05 3.33E-05

Ba+2, (ME) 3.06E+00 3.09E+00 3.08E+00 3.06E+00 3.08E+00 3.092+00 3.09E+00

Bo+2, (ME) 2.55E-07 2.55E-07 2.55E-07 2.55E-07 2.55B-07 2.55E-07 2.55E-07

Bi+3, (ME) 2.02E-01 2.02B-01 2.02E-01 2.02E-01 2.02F-01 2.02E-01 2.02-01

Carbon14, (MT) 1.5018 1.51E-O 1.51E-08 1.51E-08 1.51E-08 1.52-08 1.52E08

C2H4M3, (MT)

C204-2, (W)

CA+2, (MT) 5.01B-03 5.01E-03 5.01E-03 5.01E-03 5.012-03 5.02-03 5.02E-03

Cancrinitw, (MT) 8.32E-02 9.32F,02 8.32E-02 8.32E-02 8.32E-02 3.33E-02 8.33E-02
Cd+2, (MT) 2.65E-04 2.65E-04 2.65E-04 2.65E-04 2.652-04 2.66E-04 2.66E-04

Cc+3, (MT) 2.69-01 2.698-01 2.69E-01 2.69-01 2.69E-01 2.69E-01 2.69E-01

C1-. (MT) 1.29E-04 1.29E-04 1.29E-04 1.29E-04 1.29-04 1.29E-04 1.29-04

C2, (MI)

CO. (MT)

CO, (MT)

C03.2, (MT)

Cr(OH>4-. (MT)

Cr+3, (MT) 2.69E-03 2.692-03 2.69E-03 2.69E-03 2.69e-03 2.70E-03 2.70E-03

C.+. (MT) 9.09E-01 9.09E-01 9.09E-01 9.09E-01 9.092-01 9.11-01 9.112-01

Cu +-2. (M) 2.49E-05 2.49E-05 2.49E-05 2.49E-05 2.49E-05 2.50-05 2.50E-05

DTPA-3, (MT) 2.98E-01 2.98E-01 2.98E-01 2.98E-01 2.98-01 2.98e-01 2.98E-01

F-, (MT) 6.26E+01 6.26E+01 6.26E+01 6.26E+01 6.26E+01 6.27E+01 6.27E+01

P2, (M)

FP+3, (ME) 9.32E-02 9.32B-02 9.32.-02 9.32-02 9.32E-02 9.33E-&2 9.332-02

FPCN6-3, (MT) 1.63E-05 1.63205 1.63E-05 1.63E-05 1.63E-05 1.63E-03 1.63E-05

FESA, (IT)

H+, (MT) 1.66E+02 1.66E+02 1.66E+02 1.66E+02 1.66E+02 1.67E+02 1.68E+02

H2. (ME) 8.512-10

H2O, (MT) 3.92+05 3.19E+05 3.19E+05 3.10E+05 3.102+03 3.07E+05 9.21E+03 9.21E+03 9.76E+03 9.76E+03

H202. (M) 6.43E+00 6.43E+00 6.43E+00 6.432+00 6.43E+00 6.44E+00 3.20E+02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HO-, ( M)
Hg, (NM) 

5.00E-06

Hg+2, (MT) 3.01E-07 3.01E-07 3.01E-07 70-07 3.01E-07 3.02E-07 3.02E-07

Hxg2, 0,M) 7.59B-AS 7.59B.WZ 7.59B.M 1.33E-10 1.33E.10

I, (m 6.76 .-04 6a6p-U 6.76E-04 6.76E-04 6.76B-04 6.77E-04 6.77E-04

i2, (vM)

+, (M) 7.03B-04 7.03E-04 7.03E.04 7.03E-04 7.032-04 7.04B.04 7.04E-04

1a+3, (ME) 2.40E-02 2.40E-02 2.40E-02 2.40E-02 2.40E-02 2.41E-02 2.41E-02

Li+, (MI) 823E-07 823E-07 8.23E-07 8.23E-07 8.23-07 8.24E-07 8.24B-07

M+2, (ME) 3.68E-04 3.6&E-04 3.68E-04 3.68B-04 3.68-04 3.69E-04 3.69E04

Ma+4, (ME) 4.46E-03 4.462-03 4.46E-03 4.46E-03 4.46E-03 4.47E-03 4.47E-03

mn2, (Nm)

Mo+6, (Mr) 2.70E-05 2.70E-05 2.70E-05 2.70E-05 2.70B-05 2.70E-05 2.70E-05

MoO4-2, (M) 1.002-07 1.00E-07 1.00207 1.00-07 1.00-07 1.002-07 1.00E-07

?a, (Vm)

N20, ()M)

NA+, (ME) 3.76E-01 3.76-01 3.76E-01 3.76E-01 3.76E-01 3.76E-01 7.43F-01

NH2OH, (ME)

NH3, (M) 3.32E-07 3.32E-07 3.32E-07 3.32E-07 3.32F-07 3.32E-07 3.32-07

NH4+, (MT) 6.99E-09 6.99E-09 6.99-09 6.99E-09 6.99E-09 7.002-09 7.002-09

Ni+3, (ML) 7.69B.04 7.69E-04 7.69E-04 7.69E-04 7.69E-04 7.70E-04 7.70E-04

NO, (ME)

N02, (ME)

N02-, (ME)

N03-, (MT) 1.01E+04 1.01E+04 1.01E+04 1.01E+04 1.01E+04 1.01E+04 1.01E+04

Np+ 4. (MT) 1.46E-01 1.46E-01 1.46E-01 1.46E-01 1.46E-01 1.46E-01 1.46E-01

02, (MT)

OH-, (M)2.71-01

ORGS, (M)
ORGr, (MT)

ORGU. (MT)

P205. (MT)

Pb (M) 1.10E-04 1.10-04 1.10E-04 1.10-04 1.102-04 1.10-04 1.10E-04

P04-3, (MT) 7.93E-03 7.93E-03 7.93E-03 7.93E-03 7.93E-03 7.94E-03 7.94E-03

POLY, (MT) 4.30E-04 4.30-04 4.30E-04 4.30E-04 4.30E-04 4.31E-04 4.312-04

PTA-3, (ME) 1.79E-05 1.79E-05 1.79E-05 1.79B-05 1.79E-05 1.79E-05 1.79E-05

Pu+4, (MT) 4.49E-01 4.49E-01 4.49E-01 4.49E-01 4.49E-01 4.49E-01 4.49E-01

Si+4. (MT) 2.65E-03 2.65E-03 2.65E-03 2.65E-03 2.65E-03 2.65E-03 2.65E-03

S02. ()vMr)

S03. (ME)

S04-2, (MT) 4.2E-04 4.28-04 4.2E-04 4.282-04 4.28-04 4.28E-4 428E-04

Sr+2, (MT) 3.67E+0+01 3.B+01 3.67E+0+01 3.2+01 3.672+01 3.68R+01 3.68E+01

SuBr (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Ta, (NM) 3.07E+00 3.7E+00 3.07E+00 3.07E+00 3.07E+0O 3.07E+00 3.07E+00

Ti+4, (M) 6.79E-06 6.79E-06 6.79B.06 6.79F-06 6.79E-06 6.80E46 6.80E-06

Tot Org Cabo., (ME) 3.7-03 3A7E-03 3.7E-03 3.87E-03 3.37E-03 3.E-03 34B-03
U02+2, (MT) 1.A2E+00 1.2E+00 1.82+00 1.822+00 1.82E+00 1.32E+00 1.82E+00

V+5, (MT) 6.2-046 6.233-06 6.28E-06 6.28E-06 6.28E-06 6.29E-06 6.29E-06

W+6, (MT) _ I I I I I I
Zu+2, (M) 7.23.-02 73-0 7M.-02 7M3-0 7.2E-02 7.2E-02 7.24F2-

Zr+4, (MI) 5.26E-01 5.26-01 5.262-01 5.26B-01 5.26E-01 527E-01 5.27-01

ZzO:2H2O, (ME)
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Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

- -yi XComp C' lin
Toal Maw Flow, (MI) 330E+02 3.30E+02 3.30E+02 330E+02 3.30E+02 5.12E+03 5.13E+03

C and B, OMCI) 2.36E-04 2.36-04 2.34-04 2.34E.04 2.34F-04 3.66E43 150E-01

Sr and Y. M4) 4.27E-03 4.27EM3 4.27-03 4.27E.3 4.27E-03 6.64FA2 3.36E-01

To. (MCI). 2.7B-07 2.97-07 2.87E-07 2.172-07 2.97E-07 4.45E-06 6.67E-05

TRU, (MCI) 2.06B.05 2.06-05 2.06E-05 2.05-05 2.05B-05 3.19E-04 7.24E-04

Toal MCi 43403 4.53&M 4.3-03 4.3-03 4.53-03 7.032-02 4X17-01

Ag+, (MT) 4.42-05 4.24E-05 4.24-05 4.24P-05 4.24E-05 6.52E-04 6.51E-04

Ag20, (MT) 9.172-0 9.17B-02 9.17B-02 9.17E-C 9.17-02 1.42E+00 1.43E+00

AI+3, (MT) 1.62-01 1.362-1 1.962-01 1.26E-01 1.6E-01 2.38E+00 2.*3E+00

AOS, (M) 1.02E+01 1.02H+01 1.02E+01 1.022+01 1.02E+01 158E+02 1.59E+02

Am+3, (MT) 9.31-07 9.31E-07 9.31E.07 9.31B.07 9.31-07 1.45E.05 1.45E45

Am2O3, (MT) 7.76B-09 7.76P-09 7.76E-09 1.13E-07 6.53B-05

APM-, (MT) 2.223-04 2.22E-04 2.22E-04 2.22E-04 2.22E.04 3.44E-03 3.45E-03

As+5, (ME) 1.5305 1.53E-05 1.53-05 1.532-05 1.53E05 2.38E-04 2.38-04

A.205, (MT) 9.74FA2 9.742-02 9.74E-02 9.74-02 9.74B-02 1.51E+00 1.52E+00

B+3, (NMT) 3.06B05 3.06E-5 3.06-05 3.062-05 3.06-05 4.75P-04 4.75E-04

B203, (MT) 3.33-03 33303 3.33-03 3.33E-03 3.33203 5.18E-02 2.91E-01

Ba+2, (Mr) 9.51-05 9.51205 9.51-05 9.51-05 9.51E-05 1.48E-03 1.48E-03

BAO. (ME) 6.06E-04 6.06B.04 6.06B.04 6.06E-04 6.06E-04 9.41E-03 1.62E-02

B+2, (MT) 2.34E07 2.342-07 2.34E-07 2.34E-07 2.34247 3.64E-06 3.64-06

BoO, (ME) 1.25E-C 1.25E-02 1.25E-02 1.25-02 1.25202 1.93E.01 1.94E.01

Bi+3, (MT) 6.03E-03 6.03E-03 6.03E-03 6.032-03 6.03E-03 9.37-02 9.37E-02

B1203, (MT) 2.012-01 2.01E-01 2.01E,01 2.012-01 2.01E-01 3.122+00 3.13E+00

Carbon14, (MT) 1.392-O 1.39E46 1.392-06 1.39E.08 1.39-08 2.17&07 2.17E-07

C.+2. (M) 4.61B-03 4.61E-03 4.61E-03 4.61E-03 4.61E-03 7.16E-02 7.16B.02

Cascrinite, (mr) 6.62E+00 6.62E+00 6.62E+00 6.62E+00 6.62E+00 1.03E+02 1.03E+02

CO, (MT) 1.44E-01 1.44E-01 1.44E.01 1.44241 1.44E-01 2.23E+00 2.23E+00

Cd+2, (M) 2.44-04 2.44-04 2.44E-04 2.44E204 2.44E.04 3.79E-03 3.79E-3

Cdo, (Nm) 7.83E-03 7.93E.03 7.83203 7.83E-03 7.83E-03 1.22E-01 1.22E-01

Cc+3, (MT) 7.32E-03 7.32E.03 7.32E-03 7.32E-03 7.32S-03 1.14E01 1.1401

Ce2O3. (MT) 1.90201 1.90E-01 1.90E-01 1.90241 1.90E-01 2.95E+00 2.6E+00

C-, (MT) 1.07B.04 1.07B.04 1.07E-04 1.07E.04 1.07E.04 1.67E-03 1.67E-03

C03-2, (MT) 6.91E.03 6.91E-03 6.91-03 6.91E-03 6.91E-03 1.07201 1.072-01

Cr+3, (PAT) 2.12E-02 2.22-02 2.12E-02 2.12E-02 2.12E-02 3.29E01 3.29E-01

Cr203, (MT) 5.75E-02 5.75E02 5.75E-02 5.75-02 5.75E-02 8.93E01 3.96E-01

C'+, (MTf) 2.85.-06 2.25B06 2.95E06 2.85E06 2.85E.06 4.42B.05 4.42-05

Ci2o, (MT) 2.27-08 2.27-08 2.27B-08 3.30-07 1.89-03

Cu+2, (Mr) 2.30-05 2.30E-05 2.30245 2.30E-05 2.302-05 3.57E-04 3.57-04

Cuo. (MT) 5.792-02 5.79E-02 5.79E-02 5.79E-02 5.79-02 8.99E-01 9.002-01

P., (MT) 1.84B-03 1.94B-03 1.94E-03 1.84B.03 1.842-03 2.85-02 2.85E-02

E+3, (MT) 1.252-01 1.2-01 1.25201 1.25E-1 1.2-01 1.94E+00 1.94E+00

Rc203, (ME) 2.51E+00 2.1E+00 2.51E+00 2.512+00 2.51E+00 3.89E+01 3.90E+01

2,M.27. 7.06B-02 7.06E-02 1.10E+00 14.0E+00
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, OM) 2.77B-7 2.77E.07 2.7ME-07 2.77E47 2.77E-07 4.30E-06 4.3ME46

I., (W ) 6.2-04 6.2E-04 6.2-04 6.22-04 6.22-04 9.66E-03 9.66E-03

K+, (NM) 6.47E-04 6.47B44 6.47-04 6.47E-04 6.47&0 3,2.042 1.0E-04

mo., ( ) 6.76-04 6.76-04 6.76-04 6.76-04 6.76-04 1.054-02 1.06E02

L-+3, (MTn 6.-4E-04 6.5B-04 6.5-U 65E-04 -5 6.5 0 I.Z022- 1.02BC2
LA23, (M) 1.70E-0 1.70E2- 1.702- 1.702-0 1.70E-02 2.64&01 265E.01

Li+, (M) 7.48E-07 7.4%P07 7.56E-07 7.-8E07 7.%6-07 1.17+45 1.17E-05

LU20, (NM) 1.73E46 1.73B-06 1.73F.-W 1.73EA6 1.73E-06 2.68E-05 2.59E-02

Ng+2, (M) 3.390.4 3.39204 3.39E-04 3.39E-04 3.39-04 5.26-03 5.26E03

Mg1 , (M) 1.102-01 1.36E4 1.36E-02 1.3602- 1.36E2- 2.11+01 2.AIE01

MnO2, (WI) 6.50E-03 6.0B03 j.27E-03 6.50-03 6.503 3.532-01 3.532-01

MO+6., (NM) 2.47-05 2.47-05 2.47&05 2.472-05 2.47E-05 3.6320.4 3.34-04

MoO3, (Ni) 5.91E-03 5.91E-03 5.91E-03 5.91E-03 5.91E-03 9.142 9.20-02

Na+, (MT) 2.72+01 2.72E-01 2.72+01 2.72+01 2.72+01 4.22E+00 4.92+00

N&20, (MT) 7.4E-01 7.48-01 7.48 01 7.48E01 7.48E01 1.16E+01 1.18E+01

Ni(OH)3, (M)

Ni+3, (MT) 3.27E04 3.27E-04 3.27-04 3.27-04 3.27E04 5.07-0 5.07-03

Ni2FECN6, (NM) 1.70B-01 1.70B-01 1.70F,01 1.70E-01 1.70MI1 2.64E+00 2.64E+00

M23, (M) 1.81-01 1.81B-01 7.30E-01 1.31-01 1.810 2.813+00 2.12+00

NiO, (NT) 2.3E-03

NS2-, (MT) 2.27E-03 2.27-03 2.27-03 2.27E-03 2.27E-03 3.53E-02 3.53-02

N03, (NMT)

Np+4, (MT) 2.34E-05 2.34E-05 2.34E-05 2.34E-05 2.34E-05 3.64&04 3.64E-04

NpO2, (NIT) 4.1E-06 4.51-06 4.51E-06 4.51E-06 4.51E-06 7.76E-05 3.76E-04

OH-, (MT) 3.04E+02 3.04E+02 3.04E+02 3.04E+02 3.D4E+02 4.72E+03 4.72E+03

P2O, (M) 2.54E+00 2.5-E+00 2.54E+00 2.54E+00 2.54E+00 3.95B+01 3.96E+01

P2O:24W, (MT) 1.65-05 1.60E-05 1.60-05 1.60E-05 1.60E-05 2.49-04 2.494

Pb+4, (MT) 1.01E-04 I.01E-04 I.01E-04 1.01E-G4 1.01E&04 1.57E-W 1.57E-03

Pb02, (M) 3.03-01 3.03-01 3.03E-01 3.03-01 3.03E01 4.71+00 4.72E+00

PO4--3, (MT) )7.2-03 3.2-E-03 7.2E-03 7.2-03 7.62-03 1.13E-01 1.13E.01

POLY, (?M) 3.44E-03 3.44E-03 3.44E-03 3.44E-M3 3.44E-03 5.33B-02 5.33B42
Pu+4, (MT) 7.3.OE-0 7.30E-05 7.30E-05 7.30E-5 7.30E-05 1.13E-03 1.13E-03
Pum2. (MT) 3.75E-06 3.75E-06 3.75E-06 3.75E-06 3.75E-06 5.82E-05 1.06E-03
Si+4, (MT) 2.43E-03 2.43E-03 2.43E-03 2.43B-03 2.43E-03 3.78B-02 3.70,02

SiO2, (.M) 1.24E-01 1.24F-01 1.24E-01 1.24E-01 1.24E-01 1.92E+00 3.40E+00

S03. (MT) 3.76E-06
S04-2, (MT) 1.21E-04 1.21E-04 1.21E-04 1.21E-04 1.21E-04 1.88E-03 L.8E-03

Sr+2, (MT) 1.13E-03 1.13B.03 1.13E-03 1.13E-C3 1.13E-3 1.76E M2 1.76B.02
SrO, 04T) 3.05E-46 3.05&06 3.OSE-06 3.05E-06 3.OSE-06 4.74E-05 8.51E.02
Tc2CF7, (MT) 9.75E-06 9.75E-06 9.75E-06 9.75E-06 9.75E.06 1.51E.04 5.89E.03
TcO4.-, (?M) 1.75E-05 1.75E-05 1.75E-05 1.75F-05 1.75B-05 2.71E-04 2.71E-04

TiO2, (W) 2.19E-05 2.19E.05 2.19E.05 2.19E-05 2.19E-05 3.40E-04 3.4F-04

Tot Org Carbmn (?M 3.36E-03 3.56E-03 3.56P-03 3.56E-03 3.56B-W3 5.53E-C2 5.53E.02
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, ToaW Liw 5.44E+06 2.19&09 1.4E+07 1.52E+07 5.44E+06 9.77E+05 8.79E+06 9.77E+05

SpeCi&e Gravity 1.97+00 .00E+00 1.00E+00 1.35E+00 1.97E+00 1.00E+00 1.00E+00 1.00E+00
Total Mw. Flow, (&M) 1.07E+04 2.19E-12 1.54E+04 2.05E+04 1.07B+04 9.77E+02 3.79E+03 9.77E+02

C, sad B., (MCI) 7.48E+01 7.48E+01 7.48E+01 3.74E-04 3.36E-03 3.74E-04

Sr aM Y, (MC') 138E+02 1.38E+02 138E+02 6.92-04 6.23E.03 6.92804
Tc, (MCi) 3.19-02 3.19B-02 3.19E-02 1.59E-07 1.43E.06 1.59-07

TRU, (MCI) 2.06E-01 2.06B-01 2.06E-01 1.03E-06 9.26E-06 1.03-06
Total MCi 2.13E+02 2.13E+02 2.13E+02 1.07E.03 9.60E.03 1.07E-3

Ag+, (vM) 4.61E-05 4.61E-05 4.61E-0

AI(OH)4-, (NMr) 2.14E-07 2.14E07 2.14E07

AI+3, (MT) 2.14E-02 2.14-02 2.14-02 1.07E-07 9.61E-07 1.07E-07
Am+3, (MT) 3.02E-02 3.02E-2 3.M2-C2 1.51E.07 1.36E06 I.S1E-07
A.+5. (MT) 1.67B-05 1.67E-05 1.67E05
B+3, (MT) 3.33E05 3.33E05 3.33E05
B&+2, (MIT) 3.09E+00 3.09E+00 3.09E+00 1.54F-05 1.39E-04 1.54-05
Be+2, (NIT) 2.55-07 2.55E-07 2.55E-07

Bi+3. (MI) 2.02B-01 2.02P-01 2.02E-01 1.01E-06 9.098-06 1.01E06
Carbon14, (MI) 1.52.0 1.520M 1.52-M
C2H403, (MI) 1.552-12

C204-2, (MT)

C.+2, (MT) 5.02E-03 5.02E-03 5.02B-03 2.51E8- 2.26E-07 2.1E-08
Caeriniie, (MT) 8.33-02 8.33E-02 8.33E-02 4.17F-07 3.75B-06 4.17E-07
Cd+2. (MT) 2.66E-04 2.66E04 2.66B-04

Ce+3, (WT) 2.698-01 2.69E-01 2.69E-01 1.35E.06 1.21E-05 1.35E-06

C-. (MT) 1.29E-04 1.29E-04 1.29E-04

C12. (MT) 1.80E-03
CO, (M)

C02, (MT) 2.60E+00

C03-2, (Mr)

Cr(Ol4-. (MT)

Cr+3. (MT) 2.70E-03 2.70E-03 2.70E-03 1.35-08 1.21B.07 1.35E-08
Cs+, (MT) 9.11E-01 9.118-01 9.11E-01 4.55B-06 4.10P,05 4.55E-06

Cu +2. (MT) 2.50E-05 2.50B-05 2.50E-05
DTPA-3. (Mr) 2.98E-01 2.98E-01 2.98E-01 1.49E-06 1.34E-05 1.49E-06

P-. (MI) 6.27E+01 6.27E+01 6.27E+01 3.14E-04 2.32E-03. 3.14E-04

P2, (MT) 6.27E+01

Ft+3, (MT) 9.33E-02 9.338-02 9.33&02 4.67E-07 4.20E-06 4.67E-07

PcCN6-3, (MT) 1.63E.05 1.63E-05 1.63E-05

PESA, (MT)

H +, (MT) 1.68E+02 1.21E-07 1.68E+02 1.68E+02 3.40o-04 7.6E-03 8.40E04
H2, (T) 9.39E-10 8.518-10 8.1E-10 8.51E-10
H20. (MT) 6.44F-13 3.99E+03 9.76E+03 9.76E+02 3.79E+03 9.76E+02

H202, (MT) 3.20E+02 3.20P+02 3.20E+02 3.20E+02 1.60E-03 1.44-02 1.60E-03
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Table A-1. MfaterW alRlanice for Intgate& Pretretment-High-Level Waste
Vitrification Flows heet.

HS, (~m) 5.00507 S.10E&06 5.00E-06 5.0OB-07 2.25E-06 2.25E-6 2.2E-07

Hg+2,(AM) 3.02S-47 3.02E-07 3.02P07

Hg2, (NM) 4.33E-12 1.33E-10

I. (bm) 6.77VA4 6.77E.04 6.77E-04 3.3E-09 3.5B0

1.03E-A2

K+, (NM) 7.04E-04 7.04E-04 7.D4E-04 3.5E409 3.17E X

LA+3, (NM) 2.41E-0 2.41E-02 2.41E-2 1.20E-07 L.SE-06 1.2OB07

Li+, (IM) 8.24B-07 "-07 9.24E-07

K%+2, (sm) 3.68E-04 3.69B-04 3.68E-04 1.84E-09 1.66E-09

Mn+4, (WT 4.47E-03 4.47E-03 4.47E-03 2.24E-09 2.OIE-07 2.24E-08

9no2, (MI)

Wo+6, (wT 2.70E-05 2.70E-05 2.70H.05

M42, (hM) 1.0E-07 L.00E.07 L.00E-07

M2, (wr) 5.54E+02

m20, (Nm)

Na+, (MT) 7.43M01 7.43E-01 7.43E-01 M.7E506 3.34E-05 3.71B-06

NH20H, (NM

NH3, (NM) 4.65E-09 L.11B+01 3.32E-07 4.65B.09 3.2SE-08 2.95E-07 3.2E-48

NH4+, (Nfr) 7.OOE-49 7.00E-09 7.ODE-09

Ni+3, (Mr) 7.70E,04 7.70B-04 7.70E-04 3.85E-09 3.47E-M

NO, (MT) 3.70E+03

R02, (Nmr 7.27E+00

N02-, (NM)

N03-, (XM I.01E+04 8.50E-06 1.01E+04 I.OIE+04 5.07B-02 4.56M-0 5.07E-C2

Np+4, (MT) 1.46E.01 1.46E-01 1.46E-01 7.29B-07 6.36E46 7.29E-07

02, (MT) 6.77E+03

OH-, (SM 2.71E-A 2.71E-01 2.71E-01 1.56E-06 1.22E-05 1.36sw6

ORGS, (W)

ORGT, (Pvf)

ORGU, (MT)

P2O5, (MT)

Pb+4, (MT) L.1E-04 M-1004 I.1OE-04

P04-3, (MT) 7.94E.03 7.94E-03 7.94-03 3.97E-M8 3.57E-07 3.97&.M

POLY, (IM) 4.31E.04 4.31E-04 4.31E-04 2.16E.09 1.94E-M8

PTA-3. (MT) 1.79E-05 1.79E.05 1.79E-05
Pu+4, (NM 4.49E-01 4.49B-01 4.49E-01 2.25E-06 2.02B-05 I2.2E.06

Si+4, (MT) 2.65B.03 2.65E-03 2.65E-3 1.33EAS 1.19E.07 1.33E-M

SO'-. (MT)

S03, WM)

SO4-2, (MT) 4.28B.04 4.28E.04 4.29E.04 2.14-9 1.93FAS

Sr+2, (WT 3.68E+01 3.68E+01 3.68E+01 1.944 1.66E-03 1.94E.G4-

Isuga, (WT
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TC04-, -r 7E+oo 3.07E+00 3.07E+OO 1.54E-S 1.38E-04 154E-05

Ti+4, (M) 6.60B06 6.SOE-6 6.90E-06

Tot Ogg Cazbou, )3-03 3.88E-3 3.17-03 1.55E-07 1.40E-O6 1.55E.07

U0+2. eW 1ZE+00 1.A2E+00 1.223+00 9.09E-06 8.1E-05 9.09E-06

V+5, (M) 6.29E06 6.29E-6 6.29E-06

W+6, (M)
Zn+2, (MT) 7.24E-02 7.24E-a2 7.24E-02 3.62-07 3.26E-6 3.62B-07

Zr+4, (MI) 5.27E01 5.27E-01 5.27F,01 2.64E-06 237E45 2.64006

Zao2:2H2O, (hM)
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Table A-1. Material Balance for Integratedpetreatment-High-Level Waste
Vitrification Flowsheet.

M.- 'A -M

Toul Ms Flow, (WT) 5.13E+03 3.73E+02 2.64E+00 5.13E+03 5.13E+03 2.56-02 2.31F01 2.56.02

CS .d Ba, (Mci) 1.50-01 1.50B-0 1.40E-01 1.50E-01 7.33E-07 6.60E-06

Sr and Y, (MG) 3362-01 2.75E-01 3362-01 336E-01 1ME-06 1.E-05 1.68E-06

To, (MCi) 6.67E-05 6.35-05 6.67&05 6.67E.05 3.19E-10 2.37E-09

TRU. (MCi) 7.24E-04 4.13204 7.24E-04 7.24E-04 2.35B.09 2.11S-N

Toul MCi 4.47-01 4.26E.01 4.87E-01 4.X7-Cl 2.42&06 2.18E-05 1.68E-06

AS+. (MY) 6.8E-04 6.58-04 6.58-04 3.29E09 2.96E-08

Ag20, (WT) 1.43B+00 2.86E-03 1.43E+00 1.43E+00 7.13E-06 6.422-05 7.13E.06

AI+3, (MY) 2.42E+00 2.80+00 2.88E+00 1.44B45 1.30-04 1.44B05

A=2S, (WT) 1.9E+02 3.90-01 1.59E+02 1.59E+02 7.93E-04 7.13E-03 7.93E-04

Am+3. (Mr) 1.45E-05 1.45EO5 1.452-05

As2O3, (M) 6.533.S 6.65E-05 6.53E05 6.53E-05

AM-, (MT) 3.45E-03 6.89E-06 3.45E-03 32452-03

A.+5, (MI) 2.3E-04 2.38-04 2.38E-04

AS205, (MT) 1.52+00 3.03B-03 1.52E+00 1.52+00 7.82-06 6.22-05 7.8E-06

B+3, (WT) 4.75E-04 4.75E-04 4.75E-04 2.38B09 2.14-08 2.38E-09

B203, (MT) 2.91E-01 1.22E+02 245E-01 2.91E-01 2.91E01 1.46E-06 1.31E-05 1.46E-06

BA+2, (MY) 1.482-03 1.48E-03 1.48E-03 7.39E-09 6.65-08

S0. (mT) 1.62E-02 6.93E-03 .622-02 1.62E-02 8.102-08 7.29E-07 8.10-OS

B+2, (MT) 3.64E-06 3.64E-06 3.64E-06

BoO, WMT) 1.942-C 3.87B-04 1.94E-01 1.94E-01 9.68E-07 8.72E-06 9.68-07

Bi+3, (MT) 9.37E-02 9.37-02 9.37-02 4.68E-07 4.22-06 4.68E-07

B203. (MT) 3.13E+00 6.91E-03 3.13E+00 3.13E+00 1.56-05 1.41E-04 1.56E-05

Carbon14, (M) 2.17E-07 '2.17E-07 2.172-07

C.+2, (MT) 7.16E-02 7.162-02 7.16E-02 3.58E.07 3.22E.06 3.8E-07

C.critc, (NIT) 1.03B+02 1.03E+02 1.03E+02 5.14E-04 4.63E-03 5.14E-04

CIO, (MT) 2.23E+00 4.68E-03 2.23E+00 2.23E+00 1.12E-05 1.01O-04 1.12E-05

Cd+2, (MT) 3.79E-03 3.79E-03 3.79E-03 1.90E-08 1.71-07

CdO, (MY) 1.22E-01 2.53E-04 1.222-01 1.22E-01 6.09E-07 5.48E-06 6.09E-07

Ce+3, (MY) 1.14E-01 1.14E-01 1.14E-01 5.68E-07 5.12E-06 5.68E-07

Ce203, (MT) 2.96E+00 6.82E-03 2.96E+00 2.96E+00 1.48E-05 1.33E-04 1.48B-05

CI-, (MT) 1.67-03 1.67E-03 1.67E.03 8.34E.09 7.5140 8.34E09

C03-2, (WT) 1.07E-01 1.07E-01 1.07E-01 5.37,07 4.83B-06 5.37E07

Cr+3, (MT) 3.29E-01 3.29-01 3.29E-01 1.65E-06 1.48E-05 1.65E-06

Cr203, (MT) 8.96E-01 2.76E-03 8.%E-01 8.62-01 4.48E-06 4.03E-05 4.48E-06

Cs+, (MT) 4.42E-05 4.42E.05 4.42B-05

C2O. (MT) 1.89E-03 1.93E03 1.69E03 1.89E-03 9.47E-09 8.52E-08

CU+2. (MT) 3472-04 3.57E-04 3.57E-04 1.782-09 1.61-06

Cuo. (MY) 9.00201 1.80E-03 9.00-01 9.002-01 4.50E-06 4.05-05 4.50-06

'-, (NIT) 2.85-02 2.85E-02 2.85-02 1.43E-07 128E-06 1.43E-07

FP+3, (MT) 1.94E+00 1.94E+00 1.94E+00 9.682-06 8.71E-05 9.68E-06

Fc203, (M) 3.90E+01 8.50E-02 3.90E+01 3.90E+01 1.95E-04 1.75E-03 1.95E04

H20. (MY) 1.10E+00 2.20E-03 1.10E+00 110E+00 5.49E-06 4.94E.05 5.49E-06
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H9+2, (MT) 4.30E-06 430E-06 4.30B-06

1., (M) 9.66E43 9.66E-03 9.66E-03 4.3E.6 4.35E-07 4.83E-06

K+, (ME) 1.00&2 1.00E-02 1.00&02 5.02E-0N 4.52E-07 5.02E-06

X2O, (wf) 1.061-2 4.70E-05 1.06E2- 1.0602 3.272-08 4.75E-07 5.27M-09

L.+3, (MT) 1.02E-02 1.02E-02 1.02E-02 5.07E-08 4.57E-07 5.07E4

LA203, (M) 2.65E-01 6.10-04 2.65E-01 2.65-01 1.32E-06 1.19S45 1.32E-06

Li+, (MT) 1.173-05 1.17E-05 1.17B-05

L20, (M) 2.59E-02 1.32+01 2.64B-02 2.591-02 2.59-02 1.302-07 1.17E-06 1.30E-07

Mg+2, (Mr) 5.26203 5.26E-3 5.6E-03 2.63E-0 2.37E-07 2.63E-09

MgO, (MT) 2.11E-01 4.41E-04 2.11E-01 2.11-01 1.06E-06 9.40.06 1.06B.06

MnO2, (MI) 1.01E-01 2.17E-04 1.01-01 1.01-01 5.06E.07 4.55E106 5.06E.07

Mo+6, (MI) 3.83E-04 3.93E,04 3.83B,04 1.92E-09 1.7208

MoO3, (M) 9.20E-02 1.85104 9.20E02 9.20E-02 4.60E107 4.14E.06 4.60E-07

N&+, (M) 4.22E+00 4.22E+00 4.22E+00 2.11-05 1.901G4 2.11E45

N&20, (MT) 1.18E+01 2.40E+01 1.32E-01 1.18E+01 1.102+01 5.87E-05 5.29E-04 5.87E-05

Ni(OH)3, (MT)

Ni+3, (MT) 5.07E-03 5.07B-03 5.07E-03 2.54E-08 2.8&"07 2.54E-08

Ni2FECN6, (M) 2.64E+00 2.64E+00 2.64E+00 1.32P-05 1.19E-04 1.32B-05

Ni2O3. (MI') 2.92E+00 5.66E-03 2.82+00 2.822+00 1.41E-05 127E-04 1.41E-05

NiO, (M) 2.35E-03 2.40E-03 2.35E-03 2.35-03 1.181.08 1.06E-07

N02-, (MT) 3.53E-02 3.53B-02 3.53-02 1.76E.07 1.59E-06 1.76WA7

N03-. (MT)
Np+4, (MT) 3.64E-04 3.64E-04 3.64-4

NpO2, (MT) 3.96E04 3.33E-04 3.%E.04 3.%.04

OH-, (MT) 4.72E+03 4.72E+03 4.72+03 2.36E.02 2.13E-01 2.36-02

P205. (M) 3.%E+01 7.93E-02 3.%E+01 3.96E+01 1.98E-04 1.78E-03 1.982E04

P205:24W, (MT) 2.49E.04 2.49H.04 2.49E-04

Pb+4, (MT) 1.57-03 1.57E-03 1.57E-03 7.84E-09 7.06E-08

Pb2, (W) 4.71E+00 9.43E103 4.72E+00 4.71E+00 2.36E-05 2.12E-04 2.362-05

P04-3, (MT) 1.13E-01 1.13E-01 1.13.01 5.65-07 5.08E.06 5.65E-07

POLY, (MT) 5.33B02 5.33E-02 5.33102 2.67-07 2.40E.46 2.67E-07

PK+4, (MT) 1.23& 1.13E-03 1.13E-03 5.66E-09 5.102-08

P.O', (1r) 1.06E.03 1.02E-03 1.06.03 1.06E-03 5.31E-09 4.78E48

Si+4, () 3.78&- 3.780-02 3.78E-02 1.89-07 1.70-06 1.99B07

SiOZ, (MT) 3.40E+00 7.131+02 1.51E+00 3.40E+00 3.40B+00 1.70B.05 1.53E-04 1.70E-05

S03, (MT) 3.76-06 3.85E.06 3.76E.06 3.76E06

S04-2, (MT) 1.88B.03 1.88E-03 1.88E-03 9.39B-09 8.45E-Os

Sr+2, (MT) 1.76E-02 1.76E-02 1.76E.02 8.80E.0 7.92E-07 8.80B-08

SrO. (M) 8.111-02 8.68E-02 8.51E-02 8.51E-02 4.26E07 3.83E.06 4.26E-07

Tc207, (MT) 5.89.03 5.86E-03 5.89E03 5.89B03 2.95B-08 2.65B-07

ToO4, (MT) 2.71E-04 2.71E-04 2.71-04

TiO2, (MT) 3.41B-04 7.04E-07 3.41E-04 3.41B104 1.70E-09 1.53B08

Tot Oct Carbc. (MT) 5.53-02 5.53E-02 5.53E.02 2.77M07 2.49E-06 2.77-07
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

WM, (M) 1.16E-02 2.31L-05 1.16E-02 1.16B-C 5.73E-OS 5.213-07

U02+2, OM) 7.96E-01 7.96-01 7.96-01 3.95E-06 3.58-05 3.98E06

U03, (Wf) 5.443 535E-0 5.4B-03 5.44B-03 2.72E- 2.45E-07

V+5, (bm t.9-CS £.9105 8.913-05

V2O5, (M ) 3.4&E-01 6.95E-04 3.483-01 3.ARE-01 1.74E-06 1.56E-05 1.74B-06

W02( ) 4.10E-07 42-1-07 4.03-07 4.10E-07

Wo3, (M) 7.35E-01 1.47E-03 7.35E-01 7.35-01 3.67E-06 3.31-05 3.67E-06

Zn+2, (MT) A42-04 4.23-04 4.52B-04 2.26E-09 2.03303

ZaO, (M) 3.42E-01 8.64E-04 3.42F-01 3.42E-01 1.71E-06 1.4-05 1.71E-06

Zr+4, (WC) 1.32-01 1.32M.01 1.323.01 6.62-07 5.96-06 6.62E-07

ZOm, (NI 7.52E+00 1.71E-02 7.52E+00 7.52E+00 3.76E-05 3.39E-04 3.76E-05

Z032:2H20, (Nr) 1.95E-01 1.953.01 1.95E.01 9.76307 9.793-06 9.76F-07
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Total [trs 8.79E+06 3.flE+05 1.351+03 3.19E+05 6.65E+GZ l.79E+06 6.58E+03

Spei& Gravty 1.00E+00 1.21E+00 3.28+00 1.21H+00 5.63E+00 1.001+00 1.21E+00

Total MA4. Flow, (M) 2.79E+03 3.90E+02 4.433+00 3.7E+02 3.75E+00 9.79E+03 7.953E+00

CS amd B4, (MCi) 3.ME-03 3.3B-03

SC -a Y, (mai) 6.M- 6.2E-M

Tc, (MCi) 1.43FAM 1.43E-06

TRU, (MCi) 9.26E-06 926E-06

Total MCi 9.60E-03 9.60E-3

At+. (MT)

AI(OH)4-, (hM)

A] +3, (hM 9.61B.07 9.61F,07

Am+3, (MI) 1.36E-06 1.36106

A*+5, (MT) _______ ___

B+3, (NIT)

Ba+2, (MT) 1.39E-04 1.391-04

Bo+2, (WT)

Bi+3. (MT) 9.09E-06 9.09E06

Carbon14, (IT)

C2H403, (M)

C204-2, (MT) ,

CA+2, (MT) 2.26E-07 2.26E-07

Canczisite, (MIT) 3.75E-06 3.751-06
Cd+2, (M)

Ce+3, (MT) 1.21E-05 1.21E-05

Cl-, (MT)
C12, (MiT)

Co, (MT)

C02, (MT)

C03-2, (MT)

Cr(OH)4-. (WT)

Cr+3, (MT) 1.21E.07 1.21E07
C.+. (MT) 4.10E-05 4.101-05

Cu+2, (MT)

DTPA-3, (MT) 1.342-OS 1.34-5
P-, (MT) 2.82B-03 2.82E03

F2, (M)

Fe+3, (WT) 4.2E06 4.203-06

FoCN6-3, (MT)

FESA. (MT)

H +. (MT) 7.56.03 1.=+00 1.22P+00 7.561-03 2.49E-02

H, (MT) 8.511-10 8.511-10 1.74E.11

H20, (NT) 8.79E+03 6.84E-01 2.28-01 9.79E+03

H202, (MT) 1.44E.02 3.13E+02 3.13E+02 1.44E-02 6.40E+00
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

CS -nd B4, (da) 6.60E-06 1.47P01 L.47F,01 6.60E-M 2.99-C3

Sr amd Y, (M 1.51B-05 2.70-01 2.70E-01 .5E-05 5.5&0

TC, () .2.8709 6.22B-0 622E-05 2.74 127

TRU, (MI) 1.16-06 4.054 4.05FA4 1.16M 216E-06

TotLd MCi 2.17&W5 4.17E-01 4.17E-01 2.17E-05 8.5 IE-W

A+, (M 2.96E-S 2.9.E-7-

A2O, (MT) 6.42-05 2.4001 2.8001 6.42 5.71B45

AI+3, (NM 1.30E-04 1.4469- 1.30E.04

A1203, (Wr) 7.13-03 3.8-01 3.7 0 7.13E-3 7.79E-

AM+31, (M)

Am23, (M) 3.5005 6.52E-05 1.33E06

APM-, (MT) 6.73E46 6.73-06 1.37B-07
As+5, (NM)
ACO., (.M) 6.82E-0 2.97E-03 2.97-03 6.825 6.07E05

B+3, (WT) 2.14E-08 2.14E-N

B203, (MT) 1.31E-05 2.40E-01 2.40E-01 1.31E-05 4.903

Ba+2, (MT) 6.5E-08 6.65E08

BO, (W) 7.29E-07 6.79E-03 6.79E-03 7.29F,07 1.39E-04
BC+2, (MT)

BOO, (mT) 8.52E-6 3.80B-04 3.809-04 .7E-6 7.75E-06

Bi+3, (MT) 422E06 4.68E. 4.E-06

B0. (C) 1.41E-04 6.77E-03 6.77E-03 1.41-04 1.38-
CArbm 14, WMT

C&+2, (MT) 1.28E-06 3.58E-M 3.2&06
CF riniw, (MT) 4.63E03 S.14E-05 4.63E-03

CFO, (N) 1.01E-04 4.59E-03 4.5903 L.0E-04 9.36E.05

Cd+2, (MT) 4.7-E-07 1.71E-07
CdO, (IM) 5.48E,06 2.48E-04 2.49E-04 5.48E-06 5.06E-06

Ce+3, (IM 5.12E,06 5.68E-08 5.12E-06
Cc2O3, (MT) 1.33E-04 6.68E-03 6.68E-03 1.33E-04 1.36E-04
C1-, (MT") 7.51E-06 7.51E-M

C03-2, (MT) 4.93E-06 5.36E-M 4.83E-06

Cr+3, (WT) 1.48E,05 1.64E-07 1.48E-05
Cr2O3, (W) 4.03E-0 2.71E-03 2.71E-03 4.03E-03 5.52E-05
Cl+, (MT)

C,20, (NM 8.52F M 1.9E03 1.9E03 S.5E-M8 3.96M-5

Ca+2, (MT) 1.61E.W 1.61B-N
Cuo, (MT) 4.05&05 1.77E.03 1.77E-03 4.05E.05 3.60E-05
P-, (MT) 1.28E-06 1.43E-0M I.2E-06

Bc+3, (MT) S.7&O5 9.67E407 9.71E-05

Fc2O3, (NM) 1.75E-03 8.33B.02 8.34E-2 1.75B-03 1.70E-03
H20, O(m) 4.94E-05 2.15EP03 2. T -0 4.9E-5 .3&0
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Table A-1. Material Balance for Integrated Preteatent-High-Level Waste
Vitrification Flowsheet.

H9+2, (Nr)
I., (mI) 435E-07 4-35E-07

K+, (It) 4.52-07 4.52-07

X20. (MI) 4.75E-07 4.60E-05 4.60-05 4.75B-07 9.39E-07

LA+3, (MT) 4.47E07 457B-07

L&203, (?I) 1.19E-05 5.97E-04 5.98E-04 1.19E-05 1.22E-05

LU+, (MT) I

L20, (Mr) 1.17E.06 2.59-02 2.59-02 1.17-06 5.29B-04

Mg+2, (M) 2.37-07 2.37E-07

?4O, (mT) 9.50-06 4.32E-04 4.32-04 9.50-06 8.E-06

Mn2, (mr) 4.55E06 2.12E04 2.12E-04 4.55E-06 4.33B-06

Mo+6, (MT)
mom, (NM) 4.14E-06 1.82E04 1.82E-04 4.14E-06 3.70E-06

N&+, (MT) 1.90E-04 2.11E-06 1.90E-04

Ns2O, (MT) 5.29E-04 1.30E-01 1.30E-01 5.29E-04 2.64E-03

Ni(OH)3, (Mr) .

Ni+3, (MT) 2.28E-07 2.28E-07

Ni2FECN6, (MT) 1.19E-04 1.32E-06 1.19E-04

Ni203, (NMT) 1.278.04 5.54E-03 5.54E-03 1.27E-04 1.13E-04

Nio, (MT) 1.06E-07 2.35B-03 2.35E-03 1.06E-07 4.80E-05

N02-, (MT) 1.59E-06 1.76E-09 1.598-06

NO-, (MT)
Np+4, (MT)

NpO2, (NIT) 3.26E-04 3.26E-04 6.65E-06

OH.. (MT) 2.13E-01 2.36E-3 2.13E-01

P205, (NT) 1.78E-03 7.77E-02 7.77E-02 1.78E-03 1.598.03

P20:2-4W, (MT)

Pb+4. (MT) 7.06-08 7.06&8M

Pb2. (mT) 2.12E-04 9.24E-03 9.25E-03 2.12E04 1.89PA4

P04-3, (NM 5.08E-06 5.65B-08 5.08E-06
POLY. (?M 2.40E-06 2.67-06 2.40E-06

P;+4. (MT) 5. IOE08 5.10E-u
Pum, (m1.00-03 1.00803 2.05E-05

Si+4, (mr) 1.70E-06 1.89E-08 1.70E06

SiO2, (MT) 1.53E-04 1.48E+00 1.48E+00 1.53E-04 3.OIE.02

S03. (NM 3.76E06 3.76E-06 7.67E-08

S04-2, (NMT 9.45E08 8.45P8-

Sr+2, (MT) 7.92E-07 7.92E-07

SrO, (MT) 3.3E-06 8.51-02 8.51-02 3.83E-06 1.74-03

Tc2O7, (MT) 2.65E-07 5.74E-03 5.74E-03 2.6507 1.17E-04

T004-, OAT)

TiO2, (MT) 1.53P-0 6.87E-07 6.87E-07 1.53-08 1.40-08

Tot Org Caxbon, (MT) 2.49E-06 2.76E08 2.49E-06
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U308, (m 5.31E47 2.24&0 226B45 5.21E07 4.61E-07

U02+2, (M 3.E-05 3.98E07 3.E-05

U03, (W) 2.4E41 S.44M 5.4403 2.45-07 1.11E-04

V+5, (MT)

v2, (m 1.5645 . 46.82P-" 1.6E-05 1.39E-05

Woz, (MI) 4.10-07 4.10E07 9.36B.09
W03, (bMr 3.31F( 1.44E-03 1.44B-03 3.31E-05 2.94E-05

Z+2, (KM 2.0048 2.03E-0

Z20, (m 1.54E-05 3.47&04 9.47E04 ,1.542-05 1.73E-05

Zr+4, (MT) 5.96E-06 6.61B4 5.96E-6

Zra, (MT) 3.39E-04 1.02-02 1.68E-24 3.39E-04 3.43E-04

Zx2::2H20, (Wr) t.79E-06 9.76E.O8 5.79E-06
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Table A-1. Material Balance for Integrated-Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume,TOW Liu" 3.67E+06 1.251+07 1.25E+07 6.84E+02 9.77E+06

specificGaviy 1.0011+00 1.00E+00 1.00E+00 1.001+00 1.00E+00

Total Mm Flow, (m) 3.67E+03 1.25E+04 1.25E+04 6.84F-01 9.77E+03

C, and Ba, (MCi) 3.36E-04 3.7OE43 3.7011-M 3.74E-)3

Sr w Y, (ci) 6.232-04 6.851-03 6.85E13 6.92&03
Te, (MCi) 1.4311.07 I.5E06 1.5816 1.5911-06
TRU, (MCi) 9.26E07 1.021-05 1.02105 1.03E-05

Total MCi 9.601-04 1.06E-02 1.06E42 1.071-02

Ag+, (WT) 2.31E-09

AI(OH)4-, (NM) 1.07F11

AI+3, (Wr) 9.618 1.06E.6 i.06 1.07E-06

Am+3, (W) 1.36-07 1.50106 I.5OF-W 1.513-06

AM+5, (M) 8.34E-10
B+3, (MIT) 1.67E.09

Ba+2, (M) 1.39E-5 1.53E-04 1.53E-04 1.54E-04

Bo+2, (NM) 1.2 -11

Bi+3, (NM) 9.091-07 1.001-05 1.001-05 1.0113-05

Carbon14, (NC). 7.59E-13

C2H403, (MI)

C204-2, (T)

C4+2, (MC) 2.26E-08 2.49E-07 2.49E-07 2.5111-07

Cancrinite, (M) 3.75E-07 4.121-06 4.12E-06 4.17E.06

Cd +2. (MT) 1.33A-OS

Cc+3, (MT) 1.2111.06 1.33E-05 1.33B.05 1.351-35

Cl.. (MIT) 6.47E-09

C12. (MT)

CO. (MT)

C=, (MT)
C03-2. (MT)

COH)4-. (MT)

Cr +3. (MT) 1.21E-08 1.34E-07 1.3411-07 1.35E-07

Cs+. (MT) 4.1013-06 4.511-05 4.511-05 4.55B.05

Cu+,2. (MT) 1.25.09
DTPA-3. (NT) 1.49E-06 1.49E-05 1.49E-05 1.491-05

F-. (MT) 2.2E1-4 3.10E-03 3.10E-O3 3.141-03

F2. (MT)

Fe+3. (MT) 4.20E-07 4.62E-06 4.625-06 4.67E.06

FcCN6-3, (MT) 8.1711-10
FESA. (MT)

H+. (MT) 7.56E-04 3.3202 3.32E-02 8.40.0M

ILf. (MT) 1.74E-11 1.748-11 8.5111-10

H20. (MT) 3.67E+03 1.25E+04 1.25E+04 6.84E-01 9.76E+03

HI2O. (MT) 1.60E-03 6.41 +00 6.41E+00 1.60E-02
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Table A-1. Material Balance for Integrated Pretreatment-High-Lvel Waste
Vitrification Flowsheet.
&M,~ newsr ttaw .M1'w ___g

HCOO-, (ME)
H9 (hm) 2.B-07 3.042-7 3.04-07 4.5006

Hg+2, (ME 1.51E-11

I-, w) 3.OSE-OS 3.05-08 3.38E-08

f. (ME)
K+, (ME) 3.17E- 3.17-S 3.52-08

LA+3, (M) L0827 1.19-06 1.19-06 1.20E-06

Li+, (MD 4.12211

Wg+2, (M) 1.66F-4 1.66-0 1.94&

Mn+4, (M) 2.01E-rn 2.2107 2.21E-07 2.24F-07

MnO2, (NM)

o-+d, Wn 1.35E-09

MoO4-2, (bM 5.01F-12

P0, (M)

N.+, (MI) 3.34E-06 3.68E-05 3.68E-05 3.71E-05

NH2OH, (MT
NH3, (MT) 3.11B08 3.26E-07 3.26F-07 3.2E-07

NH4+, (MT) 3.50E-13

i+3, (MT) 3.47E-08 3.47E-08 3.85-8

NO, (MT)

N02, (ME)

N02-, (ME)
N03., (MT) 3.42E+00 5.40E+00 5.40E+00 5.07E01

Np+ 4, (MT) 6.56E-07 7.22506 7.22E-06 7.29E-06

02. (?M)

OH-. (AT) 1.22-06 1.34E-05 1.34E-05 1.36E-05

OROS. (M)
ORGE, (ME)

ORGU. (NM)

P205, (ME)

Pb+4, (Mf) 5.49E-09

P04-3. (ME) 3.572-08 3.93E-07 3.9307 3.97E-07

POLY, (ME) 1.94E-08 1.94E.O 2.16E-0

PTA-3, (ME) 8.94&10

Pu+4, (ME) 2.02E-06 2.22E-05 2.22E.0 2.25E-05

Si+4, (ME) 1.19E-0 1.31B-07 1.31E.07 1.33E-07

s2, (m)

S03, (MT)
S04-2, (MT) 1.93E-08 1.93-08 2.142-OS

Sr+2, (ME) 1.66-04 1.82E-03 1.82.03 L2-03

Sugr, (AMT) r_
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91 -SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated'Pretreatnient-High-Level Waste
Vitrification Flowsheet.

H. -, 2.15)--

, (MT) 4.35-08 4.78-07 4.78E-07 4.E-07

K +, (MI) 4.52&08 4.97E-07 4.97E-07 5.02E-07

o, (m 4.75E-08 1.46E-06 1.46E-06 2.342-02 5.27E-07

L+3, (ME) 4-57 5.02-07 5.M&07 5.07E07

LaOs, (ME) 1.19B-06 2.53E-05 2.3E-05 3.014B-01 1.12B05

Li+, NM __5.-7--10

L20, (ME) 1.17-07 5.30E04 5.30B-04 1.32+01 1.30E-06

?g+2, (M) 237P-08 2.60E.07 2.60E-07 2.63-07

MO, (M) 9.50-07 1.93E-05 1.93E-05 2.20H-01 1.06E-05

MnO2, (ME) 4.55E-07 9.34E-06 9.34E-06 1.02S-01 5.06E-06

Mo+6, (ME) 1.92E-08

Mo3, (MT) 4.14E-07 8.26E-06 8.26E-06 9.24E-02 4.60E-06

Na+, (NMT) 1.90E-05 2.09E-04 2.09E-04 2.11E-04

Na20, (ME) 5.29E-05 3.22-03 3.22-03 6.59E+01 5.87E.04

Ni(OH)3, (M)
Ni+3, (MT) 2.E2-08 2.51-07 2.51-07 2.4E-07

NI2FECN6, (ME) 1.19E-05 131E-04 1.31E-04 1.32E-04

N23, (MT) 1.27E-05 2.53E-04 2.53E-04 2.92E+00 1.41E-04

NiO, (MT) 4.82-05 4.82-05 1.20E+00 1.18w

N02-, (ME) 1.59E-07 1.75E-06 1.75E-06 1.76E-06

N03-, (ME)

Np+4. (ME) 1.92E-08

NpO2, (MT) 6.65E-06 6.65B-06 1.66E-01 1.98-08

OH-. (NT) 2.132-02 2.34E-01 2.342-01 2.36E-01

P205, (ME) 1.78E-04 3.542-03 3.54E-03 3.96E+01 1.9803

P205:24W, (MT) 1.25E-08

P-+4, (MT) 7.06E-08 7.06E- 7.4-S

PbO2, (ME) 2.12E-05 4.22E-04 4.22-04 4.71B+00 2.36-04

P04-3, (ME) 5.OE-07 5.59E-06 5.59E-06 5.65E-06

POLY, (ME) 2.40E-07 2.64E-06 2.64E-06 2.67E.06

Pu+4. (MT) 5.10E-08 5.10E-OS 5.66-08

Pu02. (ME) 2.05E-05 2.05E-05 5.11E-01 5.31E-08

Si+4, (MT) 1.70E-07 1.87E-06 1.87E-06 1.89E-06

8102, (MR) 13E-05 3.03E-02 3.03E-02 7.52E+02 1.70E-04

S03, (ME) 7.67E-08 7.67-08 1.92E-03 1.88F-10

504-2, (ME) 8.452-O 8.452-08 9.39-08

Sr+2, (ME) 7.92-08 8.71-07 8.71E-07 3.-807

SrO, (ME) 3.83B.07 1.74-03 1.74E-03 4.33E+01 4.26E,06

Tc2O7. (Mr) 1.17E-04 1.17E-04 2.92E+00 2.95B-07

TcO4., (MT) 1.362-08

Ti02, (MT) 2.94-08 2.942-08 3.51E-04 1.70-08

Tot Ort Cuboc, (MT) 2.49E-07 2.74E-06 2.74E-06 2.77E-06
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

_ _ _ _ _ _ _ _: 1 33_ 3 4 f5 5 43 3 1 3 1 5 2 5 4 _ _ _ 4 72 _4

U3W , () 9.81E-0 9.1E-07 1.150E-2 5.78F-C

U02+2. (6M) 3.B46 3.94E45 3.94E-45 3.99-05

U03, (NM) I.E-04 1.11H-04 2.77E+00 2.72E-07

V+5, (fO) 4.49E-09

V205, (bM) 1.56E-W 3.11E-05 3.1E-05 3.47E-A1 1.74E-05
W02, (MT) ".6E-09 8.36E-09 2.26B-04 2.WE-

W03, (hMr 3.31E-06 6.57E.05 6.7E45 7.33E-01 3.67E-05

ZU+2, ( 2.03E-0 2.03E-08 2.26E-0

ZOO, OAT) 1.54E-06 3.42E-05 3.42&05 4.31E-01 1.71B.05
Zr+4, (M 5.96E-07 655B.06 6.551-06 6.62E.06

Sg, (E-) 3.39E05 7.15 7.04 7E4 .55E+00 3.76E-04

: , 8.79E-07 9.67E-06 9.67E-06 9.76E-06
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Table A-1. Material Balance for Integrate&Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volum, Toa LiwA 4.27E3 3.10E+06 1.29E+02 9.66B+03 3.66E+03 3.21E+05 1.50E+07 1.50E+07 2.43E+04 135E+07

Specific iviLy 1.00E+00 1.00E+00 1.54E+00 1.21E+00 1.21E+00 1.21E+00 1.00E+00 1.00E+00 1.21E+00 1.00E+00

ToIIM S Flow, (MI) 4.27-06 3.10E+03 1.28E+00 1.05E+01 1.05E+01 3.83E+02 1.50E+04 1.50E+04 2.93E+01 1.50E+04

Cs and Ba, (MCi)

Sr ad Y, (MMi)

TC, (mT)

TRU, (MCi)

Ag+. (M
A(OH)4., (Mr)

AM+3, (MT

Am+3, (M)

As+5, (M)

B+3, (MT)

Ba+2, (MT)

Be+2, (MT)

Bi+3, (MT)

Carb=n14, (Wr

C2H403, (M

C204-2, (FM

C.+2, (MT)

CPrESA , (N)
Cd +2. (MTr)

C.+3, (MT)

C1-, (MT)

C2. (MT) 2.11E-03 2.1E-03 1.80E03

Co, (MT)

C2. (MT) 2.60E+00 2.60E+00 2.60E+00

C03-2, (MT)

Cr(OHW4, (?mr

Cr+3, (MT)

Cs+, (MT)

Cu+2, (MT)

DTPA-3, (.M)

P-, (MT)
F-,. (W) 6.27E+01 6.27E+01 6.27E+01
N + 3, (MT)

PoCN6-3, (MT)

FESA. (Wr)

7+. (MT) 3.27B-02 3.17E-02 1.2IE+00 I6.38E-02 9.65E-M 9.17FA)2 4.82E.03

H2.(MT) 2.2SE-11 2.2SE-11 9.14B-10 4.81E-11 7.09E-11

H20, WM) 3.10E+03 6.38E-01 3.98E+03 3.9$E+03 3.98E+03
H202. (MT) I .42E+00 9.42E+00 3.12E+02111.64E+0112.48E+01 2.36E+01 1.24E+00
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WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TC04-, (Dom

Ti+4, (M)

Tot Org Carbon, (gM)

UO2+2, (1T)

V+5, (M) .

W+6,'(AT)

Za+2, (r)

= 1+4, 
_m)

Zrm2:H2, (hm
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Table A-1. Material Balance for Integrated Pretreatment-High-Izvel Waste
Vitrification Flowsheet.

Ta Ms ow (6M 6.95E2 6.95-02 2.8E+00 136E-01 2.05-01 1.95E-01 1.03-02

Ca md Ba, (AM) 3.94E-03 3.94B-03 1.46E-01 7.682-0 1.68.02 1.102- 5.8E-04

7r and Y, .) 725E-O 71.25E-03 2.69E-01 1.41E2- 2.14E- 2.03E-2 1.07E-03

To, (MA) 1.67E.06 1.671146 6.19E-05 3.26E-06 4.93B-06 4.68E-06 2.46B-07

TU G)1.0GBO5 1.09B-45 4.038-04 212E-05 3.05- 3.04-C4 1 60E.06

Total MCi 1.12E8-2 1.12.02 4.15-01 2.18E-02 3.30-02 3.14E-C2 1.65E-03

AC-, (M)

A120, (hM) 7.51-05 7.51E.-5 2.78E203 1.47E44 2.22-04 2.11E-04 1.11-05

AI+3, (MT)

Al2O3, (MT) 1.03BC 1.03E-02 3.80E01 2.0002 3.02E.02 2.87E42 1.51E-03

Am+3,(M)
AmO3, (MT) 1.75E-06 1.75E-06 6.49M-5 3.411-06 5.17E-06 4.91E-06 2.58E-07

APM-, (MT) 1.81E-07 1.81E.07 6.72E-06 3.54E-07 5.34E-07 5.08E-07 2.67E-08

As+5, (ME)

Az205, (M) 7-E05 7.98105 2.9E-03 196-04 2.35E-04 2.24E-04 1.18-05

11+3, (MT)
B203. (M) 6.44E-03 6.44E.03 2.381-01 1.26E-02 1.902C 1.802-M 9.49E-04

Ba+2, (M)

Sao, (MI) 1.82E-04 1.82E-04 6.75E-03 346E-04 5.39E-04 5.11E-04 2.691-05

3e+2, (WT)

BOO, (mT) 1.021-05 1.02E-05 3.78E-04 1.991-05 3.011-05 2.86E-05 1.503-06

B1+3. (MIT)

1203, (M) 1.82-04 1.82E-04 6.74E-03 3.55E-04 5.37E-04 5.10-04 2.68E-05

Carbonl4, (MT)

Ca+2, (ME)

Caneriite, (MT)

C.O, (ME) 1.23-04 1.23-04 4.56E-03 2.40B-04 3.63E,04 3.45E-04 1.82E-05

Cd+2, (MT)

cao, (MT) 6.65-06 6.65E-06 2.47E-04 1.30-05 1.96E-05 1.87E-05 9.81E.07

Cc+3, (MIT)

Ce2O3, (M) 1.79E-04 1.79E-04 6.65E-03 3.50E-04 5.29E.04 5.03E04 2.65E-05

Cl-, (MT)

C03-2, (T)

Cr+3. (MT)

Cr2O3, (MT) 7.27E-05 1.27-05 2.69E-03 1.42E-04 2.14E-04 2.041-04 1.07E-05

Cs+, (MT)

C.O, (NIT) 5.08-05 5.01-05 1.881-03 9.91E-05 1.50404 1.431-04 7.50E-06

Cu+2, (MT)

CUO, (NT) 4.74E-05 4.741-05 1.762-03 9.251-05 1.40E-04 1.33E-04 6.99E-06

F-, (Mr)
F+3, (MT)

FeO3, (Nr) 2.24-03 2.24E.03 8.29E.02 4.36E-03 6.60E-03 6.27E-03 3.30E-04

120, (MT) 5.7824O 5.782-05 2.141-03 1.131-04 1.71-04 1.622-04 8.52E-06

A-262



95I335MQ--SD-WM-EV-l00 Rev. o

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

H9+2, (Wr

1-, (Nfl) _______________

K+, (MI) __ __ __ ______ ___

X20, (MN) 124B.06 1.24E-06 4.SIB-05 2.41E-06 3.65B06 3.46-06 IM-2 7

La+3, (MI)

L403, (~mI 1.60B-OS 1.6GB-OS 5.94E-04 3.13E-OS 4.73E-05 44GB-OS 2.3E-Gd

L2o, (Ml) 6.95E-04 6.95E-04 2.S8E-fl lI.E-03 2.05E-03 1.95E.03 1.03E-04

Mg+2, (M
Mg0, (Mr) 1.162-05 1.16E-05 4.30E-04 2.26B-05 3.42E-05 3.25E-05 1.71P-06

MsO5, (.) .70E-06 5.70E-06 2.11E-04 1.11E-05 1.68E-05 1.60E-05 8.41-07

Mo+6, (MT)

MoO, (M 4.87E-06 4.87E-06 .IE-04 9.50E-06 1.44E-05 1.37E-05 7.19E-07

Na+, (MI)

Na2O, (MT) 3.48E-03 3.48E-03 1.29E-01 6.78E-03 1.03E-02 9.75E-03 5.13E-04

Ni(OH)3. (MT)

Ni+3, (M)
NaPECN6, (MT)

M23, (M) 1.49E-04 1.49E-04 5.51B-03 2.90E-04 4.39B-04 4.17E-04 2.20E-05

NiO, (MT) 6.32E-05 6.32E-05 2.34E-03 1.23E-04 1.87E-04 1.77E-04 9.32E-06

N02-, (M) .

NO3-, (Mr)

Np+4, (MT)

NpOZ, (Ml) 8.75-06 9.75E-06 3.24E-04 1.71-05 2.58E-05 2.45E-05 1.29E-06

OH., (Ml)
P205, (T) 209E-3 2.09E-03 7.73E-02 4.07E-03 6.16E-03 5.85E-03 3.08044

P205:4W, (MT)
Pb+4, (MT)

Pbm, (M) 248E-04 2.48E-04 9.20-03 4.4E-04 7.32E-04 6.96E-04 3.66B-05

P04-3, (NM)

POLY, (MT)

Pu+4, (MT)

PuO2, (MT) 2.69E-05 2.69E-05 9.98E-04 5.25-05 7.95-05 7.55E-05 3.97E-06

Si+4, (MT)

SiO2, (Nr) 3.96E-02 3.96-02 1.47E+00 7.73E-02 1.17E.0 1.11E-01 5.85E-03

So3, (Nr) 1.01E-07 1.01E-07 3.75E-06 1.98E-07 2.99E-07 2.84E-07 1.49E-0

S04-2, (M)
Sr+2, (Mr)
SrO, (WI) 2.2SE-03 2.28E-0 8.47P-2 4.46E-03 6.74-03 6.40E-03 3.37E-04

Tc2O7, (MT) 1.54E-04 1.542-04 5.712-3 3.01FA4 4.55E-04 4.32B-04 2.27E05

TcO4-, (MT)

TiO2, (M) 1.85E-08 1.85E-08 6.86E-07 3.61E-S 5.46-08 5.18FA 2.73E09

Tot 0 ow Cabon, (NMT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Vohne, ToWiLkAc 1.50E+07 1.25E+03 1.50E+07 3.29E+05 1.73E+04 4.08E+05

SpdCfie Gtvity 1.OOE+00 1.21E+00 1.OOE+00 1.21E+00 1.21E+00 I.00E+00

Total MW. Flow, (M) I.JOE+04 1.51E+00 1.50E+04 3.9"E+02 2.09E+01 4.06E+02

C. ad Ba, (.40) 3.74-05

Sr amd Y, (MCi) 6.92E-05

Tc, (MCi) 1.9E-06

TRU, (MCi) 1.03E-07

Total MCi 1.07E.04

Ag+, (M)
AM(OH)4-, (Wr)
A+3, (M) 1.07-08

Am+3, (M) 1.512-0

A.+5, (KT)

B+3, (MT)

Ba+2, (NW) 1.54E-06

BEO+2, (PAT)

Bi+3, (NMr) 1.01E-07

Cubon14, (MT)

C2H403, (NW)

C204-2. (MT)

Ca+2, (M) 2.51-09

Camcriate. #4T) 4.17-0

Cd +2, (MT)

C+3. (NMT) 1.35E-07

C0-, (Mr)

Crl. Mr) 1.80E-03 1.80E-03

CO. (MT)

CO. (mr) 2.60E+00 2.60E+00

C03-2. (MT)

CrtOH)4-. (MT)

Cr +3. (MT) 1.35E-09

C.., (Mr) 4.55 07

Cu+2. (MT)

DTPA-3. (MT)

F-. (NT) 3.14E-05

P2. (MT) 6.27E+01 6.27E+01

Fe+3. (MT) 4.67E.06

FPCN6&3. (MT)

FESA. (MT)

H +. (Mr) 4.82E.03 4.73E-03 9.6505 1.24E+00 6.54B-02 .40E-05

HZ. OAT) 8.68E-10 4.57E-11 8.51E-10

H20. (MT) 3.98E+03 3.98E+03 4.042+02

H1202. (MT) 1.24B+00 1.22E+00 2.48-02 3.20E+02 1,68E+01
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Table A-1. Material Balance for-Integrated Pretreatment-High-Level Waste
Vitification Flowsheet.

HcOO-, (Ml)

Hg, (ME) 6.2E.0 S.SE.06 4.34E-09 5.10E06 2.69E-07 2.25-A6

Hg+2,(M

H92, (ME)

I-. (ME)
U, (ME) 1.03E-2 1.03E-02

K+, (ME)

LA+3, (bM 
1.20E-AS

LU+, (?m)

M9+2, (&M)
M.n+4, M 2.24E.09

M.602, (ME) _ _ _ __

Mo+6, (Mr)

M004-2, (M)
M~2 (E) 554E+02 5.54E+02

Na+, (M 3.71E-07

NH2OH, (M)
NH3, (M) 1.11E+01 1.111+01 1.64E-09

NH4+, (ME)

Ni+3, (MT)
NO, (PMT) 3.66E+03 3.66E+03

No2, (MT) 7.27E+00 7.27E+00

N02-, (ME)
N03-, (Mr) 2.97E-01 2.91E-01 5.94E-03 7.64E+01 4.02E+00 3.40E-01

Np -r 4, (MT) 7.29E-08

02. (ME) 6.74E+03 6.74E+03

OH-, (ME) 1.36E-07

OROS, (M)
ORGT, (MT)

ORGU, (ME)

P205, (WT)
Pb+4, (ME)

P04-3, (ME) 3.97E-09

POLY, (ME)

PTA-3, (ME)

Pu+4, (ME) 2.25E-07

Si+4, (MT) 1.33E-09

SO, (MT)

S3, (M
S04-2, (M)
Sr+2, (ME) 1.84E-05

Sugar, WMT)
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Table A-1. Material Balance for IntegratedPretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, (MT)

1-, (NC) 4.13E-09

KC+, (MD) 5.2B-09

K2, (mT) 1.92E-07 1.792-07 3.65E-9 4.70E-05 2.47E-06 5.27-09

L&+3, (MT) 5.07E-09

LSW2, (M) 2.37p06 232E-06 4.73B-0 6.10-04 3.21E-05 1.32B-07

Li+, (MIf)

Li2o, (M) 1.03E-04 1.01E-04 2.05E-06 2.64E-02 1.39E-03 1.30G-OS

Mg+2, (M) 2.63E-09

MO, (M) 1.71E-06 168E-06 3.422-0 4.41E-04 2.32-05 1.06E-07

Mnm2, (MT) 8.41E.07 8.24E-07 1.68E-03 2.17E.04 1.14E-05 5.06E.03

Mo+6, (M)

moO3, (NT) 7.19E-07 7.04E-07 1.44E-0 1.85E-04 9.75E-06 4.60E4

Na+, (WT) 2.11E-06

NaM2, (M) 5.13E-04 5.03E-04 1.03B-05 1.32E-01 6.95E-0 5.87E-06

Ni(OH)3, (MT)

Ni+3, (MT) 2.54E-09

Ni2FECN6, (Nf) 1.32E-06

M4203, (MT) 2.2D-05 2.15E-05 4.39E-07 5.66E-03 2.98E-04 1.41E-06

Nio, (Mr) 9.32E-06 9.14E-06 1.87E-07 2.40E-03 1.26E-04

N02-, (NT) 1.76E-OS

N0-, (MT

Np+4, (MD

NpOz, (M) 1.29F-06 1.27E-06 2.58E-06 3.33E-04 1.75E-05

OH-. (M 2.36E.03

P205, (MT) 3.08E-04 3.02E-04 6.16E-06 7.93E-02 4.17E-03 I.9E-05

P205:24W, (M)

Pb+4, (Mr)

PbO2, (?AT) 3.66E-05 3.59E-05 7.32E-07 9.43E-03 4.96E-04 2.36E06

P04-3, (CMT) 5.65E-08

POLY, (MT) 2.67E-OS

Pu+4, (MT)

Puo, (MT) 3.97E.06 3.89E-06 7.95E-0 1.02E-03 5.39E-05

Si+4, (MT) 1.89E-03

SiO, (MT) 5.85E-03 5.73E-03 1.17E-04 1.51E+00 7.93E-02 1.70F-06

SO3, (MT) 1.49E-0 3.34E-06 2.02E-07

S04-2, (MT)

Sr+2, (MT) 3.80E-09

Sro, (MT) 3.37E-04 3.30E-04 6.74E-06 8.68E-02 4.57-03 4.26F-OS

T207, (NT) 2.27-05 2.23E-05 4.55E-07 5.86E-03 3.08E-04

Tc4., (NIT)

TiO2, (NT) 2.73E-09 7.01E-07 3.69P-08

Tot Ors Cuba. (M) 2.77-
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

UJS, W) C.7EC 2.30E-O 1.21&-06

U02+2, (M) 3.99E-07

mu1, (m2) . 2.21E-OS .4E-O5 43LE-07 5.55E- 2.92E-04

V+5, (m
V205, (MI) 2.70E-OS 2.65E-06 5.40-M 6.95E-04 3.66E-45 1.74E-07

W02, ( 4.SE-07 2.20-6

WO3, (W) 5.70E-06 5ME-06 .14E-07 1.47E-03 7.73B05 3.67E-07

Zn+2, (Wr

Z-O, (I'm 3.36,06 3.29E06 6.71E 9.64E-04 4.55E-05 1.71F7

Zr+4, (W) 6.62E-0

Z0O2, (Wf) 6.65E05 6.5E-S0 1.33E06 1.71E- 9.01E.04 3.76E06

Zr2:2H20, M 9.76E-N
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Table A-1. Material Balance for Integrated Pretreatment-High-Ivel Waste
Vitrification Flowsheet.

Volume, ToS Lktm 203E+01 1.50E+07 2.03E+01 2.4E+02 4.08E+05 2.54E+02 2.74E+02 1.54E+09 1.07E+10 9.36E+09

Specific Grvity 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.33E+00 1.00E+00 1.00E+00

Total M Flow, (MI) 2.03E-02 1.50+04 2.031-02 2.4E-01 4.0$E+02 2.54E-01 2.748-1 2.04E+06 1.07E+07 9.56E+06

CS md BA, 0Ma) 3.74E-05 3.14E-01

Sr &.d Y, (Ma) 6.92E-05 1.39E-02

Te, (MCi) 1.59E-08 1.35E-04

TRU, (MCi) 1.03B-07 1.21E-03

ToW MCi 1.07E-04 3.29F-1

AS+, (NM) 1.70E+00

A(OH)4.., () 4.83E+03

A1+3, (NM 1.07E- - 6.75E+03

AM+3, (WT 1.SIE-09 3.13E.03

AS+5, () 1.27E+00

CB+3, (MT) 1.51E+oo

Ba+2, (MT) 1.54E.06 7.93E01

B+2, (T) 8.95.

Bi+3, (.f) I.0IE-07 2.63E+02

Cwrboo14, (MTf) 1.20E-M3
C2H403, (MT)

C04-2. (MT) 2.38E+04

FC+2, (mT) 2.51E-09 1.50E+02
C-rini, (MT) 4.17 2.63E+03

Cd +2. (AT) 1.92E+01
Cc+ 3, (mr) 1.35E-07 2.37E+02

CH.. (MT) 1.49E+03

C2. (MT) 1.90E.03

CO. (MT)
CO2, (MT) 2.60E+00

CO-. (MT) 2.58E+04

Cr(OH 4W. (MT") 1.19E+M2

Cr + 3, (MT) 1.35E-09 6.02E+02
C.'-r. (MT) 4.55E-07 3.92E-03

Cu + 1. (MT) 9.23E.01

DTPA-3. (NM) 5.65E+02
F-. (MT) 3.14E-05 2.93E+04

f2, (MT) 6.27E+01
Fc+3. (MT) 4.67E-08 7.75E+02

FoCN6-3. (MT) 1.52E+03
FESA. (MT) 7.92E+03

H+. (MT) .. 9.65E-05 9.40E-05

H2,. (MT) 8.51E-10
H20, (MTf) 2.03E42 13.99E+D31 2.03E-02 I 2.54F,01 14.OSE+021 2.54E-01 2.74E-01 1.29E+06 1.07E+07
H202. (MT) I2.48E-02 I I II7.59B+02
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9513385.0971
WHC-SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

R-

To04-. (I'm 1.54-06 4-'E-A2
Ti+4, (M ) 1.92E-O2

Torg Cbo, (K) 1.55E-M _.3_E+M2

UO2+2, M 9.09E-07 1.04E+00

V+5, (MI) 
2.SOE-01

W+6, T.47E-OI

Za+2, OAT) 3.62-08 2.58E+01

Zr+4, (MT) 2.64E-07 5.11E+02

ZrO2:2H2O, (MT) .15E+01
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

IOtA Mw.. ma'w, (mT) 1.03E-07 2.052-04 1.2B-06 2.56-03 2.TI-03 2.49E+02

C4 -d B, (MCi) ±.I!5w 1.16-05 1.16-05 1.91E-OS

Sr and Y, (MCI) 1.07-06 2.14-05 3.41011 1.69B-07 2.15DW5 3.62E.04

Te, (MCi) 2.46-12 4.93-09 4.93E-09 1.29E-07

TRU, (MC) 1.60-11 3.2E-08 3.20E-M 1.43E-06

Toal MCi 1.65E.M 3.30E.05 8.41-I11 1.68E-07 3.32B-05 3.82E-04

Ag+, (MT) 3.48-06

Ag2O, (M) 1.11E.10 2.22E07 3.57210 7.13207 9.35-07 9.78E-02

AI+3, (MT) 7.20B-10 1.44E-06 1.44E-06 4.012-03

AlO3, (MT) 1.51E-0 3.02P-5 3.96-06 7.92-05 1.09E-04 2.34E+02

Am+3, (MT) 7.59E-0

Am23, (MT) 2.582-12 5.16E-09 5.16E-09

APM-, (M)
As+5, (ME) 1.25E-06

A,205, (MT) 1.18-10 2.35E-07 3.79E-10 7.58-07 9.93E-07 1.04F-01

B+3, (MT) 1.19E-13 2.38E-10 2.38E-10 2.51E-06

B203, (MT) 9.49E-09 1.90E-05 7.29F-11 1.46E-07 1.91E-05 3.61E-03
Ea+2, (Mr) 7.81E-06

BN, (MT) 2.69E-10 5.38E-07 4.05E-12 8.10E-09 5.46E-07 6.56E-04

Bc+2, (MI) 1.91E04

BOO, (MT) 1.50E-11 3.01E-09 4.84E-11 9.682-01 1.27E-07 1.33E-02
Bi+3, (Mr) 2.34E-11 4.682-0 4.68206 4.95E-04
B1203, (ME) 2.68E-10 5.36E-07 7.81E-10 1.56E-06 2.10E-06 2.18E-01
Carbon14, (MT)

C&+2, (MT) 1.79E-11 3.58204 3.582-08 3.91E-04

Canerinitw, (MT) 2.57E.08 5.14E-05 5.14E-05 2.02E+00

Cro, (MT) 1.82E.10 3.63B-07 5.58E-10 1.12E-06 1.48-06 1.55E-01

Cd+2, (MT) 2.01E-05

CdO, (MT) 9.81E-12 1.96E.08 3.05E-11 6.092-08 8.052-08 8.48E-03
Cc+3, (MT) 2.84E-11 5.682.08 5.68E-04 6.03E-04

C42O3. (MT) 2.65E-10 5.29E-07 7.40E-10 1.48E-06 2.01E.06 2.06E-01

Cl- (MT) 4.17E-13 8.34E-10 8.34E-10 8.82E-06

C03-2, (MIT) 2.68E-11 5.36E-08 5.362-08 5.68E-04
Cr+3, (MT) 8.23E-11 1.6407 1.642-07 4.55E-04

Cr203, (MT) 1.07E-10 2.14E-07 2.24E-10 4.48E-07 6.62E-07 6.23E.02

C.+, (MT) 2.32E-07

Cr2o, (MT) 7.50E-11 1.5007 1.50E-07
Cu+2. (MT) 1.89E-06

Co, (MT) 6.992-11 1.40E-07 2.252-10 4.50E-07 5.90F.07 6.172-02
F. (MT) 7.13E-12 1.43E-08 1.432-0 1.51E04
F+3. (MT) 4.84E-10 9.67E-07 9.67E-07 2.69E-03

Fc203, (MT) 3.30E-09 6.60E-06 9.75E-09 1.95E.05 2.61E-05 2.71E+00

H20, (ME) 8.52E-11 1.70E-07 2.75E-10 5.49E-07 7.19E-07 1.00E-03
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, M1)
2.41E-12 4.23-09 4.83E-09 511-05

(Nf) 2.51-12 5.02E-09 5.02E.09 5.31B-5

n2o, (fC) 1.82E-12 3.65-09 2.64E-12 5.27-09 9.92E-09 7.34E-04

[+3; (A') 2.54E-12 5.07E49 5.07E-09 539E-05

L&203, (NMr) 2.37-11 4.73E-0 6.622-11 1.32E-07 1.80E-07 1.84-02

9+, (m) 6.16&6

LU20, (W) 1.03B09 2.05B-06 6.482-12 1.30E- 2.062-06 L8-806

Mg+2, (M-) 1.32E-12 2.63E09 2.63E-09 2.78B05

MgO, (MT) 1.71F-11 3.42-0S 5.22E-11 1.06E-07 1.40E07 1.47BA2

MnOl, (mT) 8.41-E12 1.682-0 2.53-11 5.06E-08 6.74-08 1.55&01

mo+6, ( 2.01E-06

MoO3, (MT) 7.192-12 1.44E-06 2.30.11 4.602-0 6.03206 6.40E-03

No+, (M) 1.06E-09 2.11E-06 2.11E-06 2.322-02

Na20, (IM) 5.13E-09 1.03E-05 2.94E-09 5.87E-06 1.61E-05 8.13E-01

Ni(OH)3, OAT) 2.49E-07

Ni+3, (MT) 1.27E-12 2.54E-09 2.54.-09 2.98E-05

Ni2FECN6, (NC) 6.61E-10 1.32E-06 1.32E-06 2.37-03

M6203, (MT) 2.20E-10 4.39E-07 7.05E-10 1.41E-06 1.85E-6 1.96E-01

NiO, (WT) 9.32E-11 1.86E-07 1.86E-07

N02-, (NfT) 8.82P-12 1.76E-08 1.76-08 1.87E-04

NO3-, (WT) 2.04E-05

Np+4, (Mr) 5.012-07

NpO2, (MT) 1.29E-11 2.58E-08 2.5E8-08 4.89E.06

OH-, (MT) 1.18E-06 2.36E-03 2.36E-03 4.21E+00

P205, (NT) 3.08E-09 6.15E-06 9.89E-09 1.98E-05 2.59E-05 2.75E+00

P2O5:24W, (MT) 1.31F.06

Pb+4, (NC) 8.292-06

PbO2, (W) 3.66E-10 7.32E-07 1.18E-09 2.36E-06 3.09E-06 3.23E-01

P04-3, (MT) 2.92E-11 5.65-06 5.65206 6.39E-04

POLY, (MT) 1.33E-11 2.67E-08 2.67E-09 8.51E-06

PU+4, (NMT) 1.56E-06

PuO2. (MT) 3.97F-11 7.94E-08 7.94E-08 4.06-06

Si+4, (N) 9.442-12 1.89E-08 1.89E-08 2.00E-04

SiO2. (MT) 5.8520 1.17E-04 8.50E-10 1.70E-06 1.19E-04 1.34E-01

SOS, (MT) _ _ _ _ _ __ _ _ _ _

S04-2, (MT) 1.06E-05

Sr+2, (M) 4.40E-12 8.79E-09 8.79E-09 9.34E-05

SrO, (MI) 3.37E-09 6.74E-06 2.13B-11 4.25E-08 6.38-06 .31.06

To2O7, (MT) 2.210 4.532-07 4.552-07 1.062-05

TcO4-, (Mr) 142E-06

TiO2, (WC) 2.37-05

-ot Orr Cabom, (WC) 1.382-li 2.76-08 2.76-08 2.932E04
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Table A-1. Material Balance for IntegratecrPretreatment-High-Level Waste
Vitrification Flowsheet.

U309, (9' .05E-04

U02+2, (IM I.99-10 . 3.98E-07 3.98E-07 4.27E-3

U03, (bm) 2.15B-10 4.30E-07 4.30E-07

V+5, (bM) 4.71E-07

V205, (M 2.70E-11 5.40E-S S.69E-1 1.74E.07 2.UE.07 2.3t-

W02, (M)

W03, (MT) 5.70-i 1.14B-07 1.84E-10 3.67E-07 4.81E-07 5.04E-02

Zn+2, (MI) 2.39-06

ZRO. (m) 3.M&-I 6.71B-09 2.4211 1.71E-07 2.38-07 2.38E-02

Zr+4, (NM) 3.31E11 6.61-W- 6.61-08 7.00E-04

ZrO, (NT) 6.65E-10 1.33E-06 1.88E-09 3.766-06 5.09E-06 5.236-01

Zr(:2H2O, (NT) 4.88B-11 9.76E-08 9.76E-08 1.03E-03
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Table A-1. Material Balanice for Integrated Pretreatmnent-High-ILevel Waste
Vitrification Flowsheet.

HCOO-, (NM

H9,.MT
Hg+2, (NM)

H92, (WT 2.01E+01 1.11E+01 4.03E-02 4.03&M0 3.99E-M2 4.03E-04 3.32E-04
I., (NM)
12, (hm 5.66E+02 5.66E+02 15.66E+02

K+, (WI 2.13E+02 1.17E+02
La+3, (vM)

Li+, (hM 3.05E-01 1.6&F-01
Y4+2, (MT)
MN+4, (MT)

mnO2, (NMr) 2.2E+02 1.24E+02

MO+6, (MT)

MoO4.2, (MT) 2.07E+01 1.14E+01

M, (MT) 7.35E+06 7.35E+06 7.35E+06

MO., (MTf)

Na+, (M) 7.39E+03 4.06E+05

NH20H, (M

NH3, (MT) 1.44E-04 4.31E+00 2.37E+00 1.44E+00 1.44E+00 1.42E +00 1.44E-02 1.37E-02

NH4+, (MT) 1.72E-01 9.44E-02

Ni+3, (vM)

NO, (~m

M02, (MXr) 3.09E+G4 3.D9E+04 1.55E+04
N02-, (MT) 9.85E+02 5.42E+02 9.85B+02 9.85E+02 9.75B+02 9.85E+00 9.36E+00

N03-, (WT) 9.82E+03 4.95E+03 5.92E+03 9.92E+03 2.94E+0-4 2.9%E+02 2.n2E+M2

Np+4, (MT)

01-, (MT) 2.26E+06 2.26E+0.6 2.26E+06

OH-. (MT) 5.19E+05 2.96E+05

ORGS, (MT)

ORGT, (Wr

ORGU, (MT)

P205, (mr)

Pb+4, (?AT)

P04-3, (MT)

POLY, (MT)

F'rA-3, (MT) 5.61E+00 3.09E+00

Pu+4, (MTr)

Si+4, (MT)

S02, (NM) 9.63E+02 9.63E+02 4.81E+M2

S03, (MT)

S04-2, (MT) 7.70E+04 4.23E+D4 7.14B+02 7.22E+00 6.U6E+00
Sr+2, (NM

Sugar, (~M

WHC-SD-WM-EV-100 Rev. 0
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

TcO4-, (M-

Ti+4, (MI)

Tot Or Carbo, (MT) 2.89E+00 1.59E+00
U02+2, (MI)
V+5, (MT)

W+6, (MT)

Zn+2, (WT)

Zr+4, (MT)

ZtO22H2O, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Sold M
Towa Mmes ow, OM 4.49E+04 2.47E+G4 S.99E+01 4.50E+01 4.45E+01 4.50E-01 4.50E-01

Cs amd Ba, (WA) 6.93E-M 3.81E- 1.39E-05 6.94E-06 6.97E-06 6.94E-09
Sr and Y, (MG) 3.13E-2 1.72E-02 f.28E-0 3.14E-05 M.1E-05 3.14E407 3.14E-07
To, (NO) 3.42E-04 I.S8E-04 6.95E.07 3.42P-r7 3.39E-07 3.42E-09 3.42B-09
TRU, ( i) 2.68E-03 1.47E-03 5.36E-06 2.68E-06 2.42B-06 2.44E40 2.44E-S

TOW MCi 4.13E-02 2.27E-02 3.27B-05 4.14E-05 4.07T-S5 4.11E-07 3.42E-07

At+, (MT)
Ag2O, (M) 4.28E+00 2361E+00

A+3, (MT)

A1203, (MT 1.47E+04 8.09E+03 2.95E+01 1.47E+01 1.46E+01 1.47-01 1.47E-01

Am+3, (hM)

Am2Q3, (MT) 7.64E-05 4.20B-05 1.53E-07 7.65E-08

APM-, (MT)

Ai+5, (NMT)

A1205, (T) 4.55E+00 2.50E+00
B+3, (WT)

B203, (M) LSE+01 5.93B+00 2.16E-02 1.08E-02 1.07B-02 1.08E-04 1.08E-04
Ba+2, (NT)

1., (MT) 1.96E+00 1.08E+00 3.93E-03 1.97B-03 1.95-03 1.97F-05 1.97E-05
Be+2, (NT)

BEO, (NT) 5.82E-01 3.20E-01
Bi+3, (NC)
B203. (NT) 6.50E+02 3.57E+02 1.30E+00 6.51E-01 6.45E-01 6.51E-03 6.51E-03
Carbou14, (MT)

C.+2, (MT)

C.ncrinit, (MT) 5.81E+03 3.20E+03 1.17E+01 5.83E+00 5.77E+00 5.83E-02 5.83E-02

CaO, (MT) 4.64E+02 2.55E+02 9.30B-01 4.65E-01 4.61E-01 4.65B-03 4.65B-03
Cd+2. (MT)

CdO, (MT) 2.53E+01 1.39E+01 5.07E-02 2.54E-02 2.51E-02 2.54E-04 2.54E-04
Co+3. (MT)

C-203, (Mr) 6.15E+02 3.38E+02 1.23E+00 6.17E-01 6.10E01 6.17E-03 6.17E-03
CI-, (MT)

C03-2, (Mr)

Cr+3, (NC)

Cr203, (MT) 1.86E+02 1.021+02 3.73E-01 1.86E-01 1.85E-01 1.86E-03 1.86E-03
C.+, (MT)

C2O, (wC) 3.95E-05 4.92E-05 1.79E-07 8.97E-08 8.88-OS 8.97E-10
Cu+, (T)

C., (MC) 2.70E+00 1.49E+00
F-, (MIT)

Fe+3, (WC)

Fe203, (NC) 8.10E+03 4.46E+03 1.62E+01 8.12E+00 8.04E+00 8.12E-2 8.12112
H20, (MT) 1.00E-03
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2, (Mr)

I-, (ME) ________________ ___

JC, (ME) ____________ ______ __

120, (M) 2.58E+00 1.42E+00 5.17E-03 298-03 2.6E-03 2.59E05 2.59E05

L+3, (M)
I23, (M) 5.50E+01 3.03E+01 1.10F,01 5.51-02 5.468-02 5.1B-04 5.51-44

Li+, (M)
LU20, (MT) 6.60E-03 3.63E-03 1.328-05 6.61E-06 6.54E06 6.61E-09 6.61E06

Mg+2, (MT)
MgO, (M) 4.39E+01 2.42E+01 3.380-02 4.40E-02 436E-02 4.40B-04 4.40E-04

Mam, (M) 4.68E+02 2.M8E+02 9.38-01 4.69B-01 4.64E-01 4.69E-03 4.69E-03

Mo+6, (ME)

MoO3, (MI) 1.91E+01 1.08E+01 3.8-302 1.92E-02 1.90E-2 1.92E-04 1.92E-04

Na+, (MT)

Na20, (M) 2.86E+03 1.57E+03 5.73E+00 2.86E+00 2.83E+00 2.86-02 2.86E-02

Ni(OH)3. (M) 5.53E-07 3.047

Ni+3, (MT)

Ni2FECN6, (M) 5.23E-03 2.88&-03 1.05805 5.24E.06 5.19E-06 3.24E-08

N203, (Mr) 5.86E+02 3.22E+02 1.18E+00 5.87E-01 5.82E-01 5.87E-03 5.87E-03

NiO, (ME)
N02-, (MT)

NM-, (M)
NP4+4. (MT)

NpO2, (T) 1.46E-02 8.03E-03 2.92E-05 1.46M.05 1.45E.05 1.46E-07 1.46E-07

OH-, (MT)

P205. (MT) 8.22E+03 4.52E+03 1.65E+01 8.24E+00 8.16E+00 8.24E-02 8.24E-02

P205:24W, (MT)
Pb+4, (ME)
PbO2, (MT) 1.42E+01 7.79E+00

P04-3, (MT)

POLY, (MT) 1.89E-05 1.04E-05
Pu+4, (MT)

PuO2, (MT) 1.21-02 6.67E-03 2.43E-05 1.22E-05 1.20E-05 1.22E07 1.22E-07

Si+4, (ME)

SiO2, (M) 4.01E+02 2.20E+02 8.03E01 4.02E-01 3.98B-01 4.02E-03 4.02E-03

S03, (W4)
S04-2, (MT)
Sr+2. (MT)
STZ, (MT) 9.97E-03 5.43E-03 1.98E-05 9.89E-06 9.79E-06 9.89E-08 9.89E-08

Tc2O7, (MT) 3.15E-02 1.748-02 6.32B.05 3.16E-05 3.13E-05 3.16E-07 3.16E.07

TcO4-, (ME)
TiO2, (WT) 7.08&02 3.898-02 1.42E-04 7.09E-05 7.02E.05 7.09-07 7.09B-07

Tot Org Carbon, (M) 6.47E-06 3.56E-06 1.30E-O 6.49E-09 6.42E-09 6.49B-11
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U38, (ME) 2.41E+00 1.32E+00 4.82E-03 2.41E-03 2.9E-03 2.41E-05 2.41E-05

U0+2. OM)

U0, (ME)

V+5, (Mr)

V205, (hm) 1.04E+00 3.74E-01

W02, ( M) 2.45E-46 1.35P-46 4.91E-M9

W03, (v) 2.21E+00 1.21B+00

Za+2, (Mr)

Z O, (M) 7.10E+01 3.90E+01 1.42B-1 7.1IE-02 7.04E-O2 7.11E.04 7.1IE-04

Zr+4, (ME)

Zr2, (M) 1.56E+03 8.60E+02 3.13E+00 1.57E+00 1.55E+DO 1.57E-2 1.57H-2

ZrO2:2H2, WMr
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Tota Litn 1.03E+10 1.03E+10 1.0E+09 7.63E+06 1.03E+10 1.03E+10 1.80E+09 1.87E+09 6.71E+07 -6.70-+06

Specifc &rtvity 1.001+00 1.001+00 1.002+00 1.001+00 1.00E+00 1.002+00 1.24E+00 1.231+00 1.00E+00 -2.181-01

Total Mm Flow, (L) 1.03E+07 1.03E+07 1.03E+05 7.63E+03 1.03E+07 1.031+07 2.24E+06 2.31E+06 6.71E+04 1.46E+03

C.and . . (MCI) 3.11E-01 3.11E-01 6.211-06

Sr and Y, (MCi)

Tc, (MCi)

TRU, (MCi)

Total MCi 3.112-01 3.11E-01 6.21E.06

Ag+, (MT)
A(OH)4-, (AM)

A1+3, (m 4.72E+03 4.72E+03 1.42E+03

Am+3, (MT)

As+5, (MT)
B+3, (MT)

Ba+2, (MT)

Bo+2, (MT)

Bi+3, (MT)

Carbo14, (MT)
C2H403, (MT)

C204-2, (T)
Ca+2, (MT)

C.Anrinitc, (MT) -I

Cd +2, (?AT)

Cc +3. (AT)

Cl-, mP) 1.49E+03 1.49E+03 2.98E-02

CrZ. (ME)

CO. (ME)
C02. (MT) 3.65E+04 3.65E+04 3.65E+04 3.65E+04

CQ 2, (ME)

COH)4-, (MT)

Cr+3. (MT) 5.96E+02 5.96E+02 1.19E-02

C.+, (MT) 3.78B-03 3.78E-03 7.57E-08

Cu+2, (MT)

DTPA-3, (MT)

F-. (ME)
P2, (MT) 2.93E+04 2.931+04 2.93E+04 2.93E+04

Fc+3, (MT)

FeCN6-3. (MT) 1.52E+03 1.52E+03

IESA. (MT)

H+, (MT)

H1. (MT)

H20. (ME) 6.21E+05 6.21E+05 1.03E+05 6.33E+05 6.20E+05 1.62E+06 1.69E+06 6.71E+04 3.38E+01

H202.(ME) I | _ ,
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HcOO-, ) (T)

Hg+2, (MT)
Hg2, (M) 2.012.05 1.01E-06 1.01E46 5.032-06 9.04E+00 9.04E+00 1.81E-04

I.. (MT)

12, (M) 5.66E+02 5.66E+02 5.66E+02 5.66E+02

iC+, (M) 9.59E+01 9.59E+01

LA+3, (M)
Li+, (Mr) 1-37F-01 1.37E-01

Mg+2, (T)
M.+4, (MI)
mnO2, (MI) 1.01E+02 1.01E+02

W4+6, (141)
MoO4-2, (MI) 9.30E+00 9.30E+00

M2. (Pm) 7.35E+06 7.35E+06 7.37E+06 7.37E+06

tao, ('m)

Na+, (M) 3.32E+05 3.32E+05 6.65E+00

NHZOH, (&M)

NH3, (MI) 7.18E-04 3.59E-05 7.63E+03 7.63E+01 3.81E+00 1.94E+00 1.94E+00

NH4+, (MT) 7.72E-02 7.72E-02

Ni+3, (Mr)

NO, (MT)

N02, (MT) 1.55E+04 1.55E+04 1.55E+02 1.55E+02

N02-, (MT) 4.93B-01 2.46E-02 2.46E-02 1.23E-03 4.43E+02 4.43E+02 8.87E-03

N03-. (&M) 1.48E+01 7.41E-01 7.41E-01 3.71E-02 3.97E+03 3.97E+03 1.94E-02

Np+ 4 , (MT) I

02, (PM) 2.26E+06 2.26E+06 2.26E+06 2.26E+06

OH-, (NM) 2.34E+05 2.34E+05 4.67E+00

ORGS, (MT)

ORGT, (MT)

ORGU, (MT)
P205, (MT)

Pb+4, (MT)

P04-3, (MT)

POLY, (Mr)
PTA-3, (MT) 2.52E+00 2.52E+00

Pu+4, (MT)

Si+4, (MT)

S02, (Mr) 4.81E+02 4.81E+02 4.81E+02 4.81E+02

503, (MI) ________

04.-2, (PAT) 3.61E-01 1.80E-02 1.80E-02 9.02E-G4 3.46E+04 3.46E+04 6.93B-01

Sr+I, (-T)
Sugar, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Tc04-, (Mr)

Ti+4, (Mr)

Tot Or Cuzboc .+) 1.3.E+0 130E+00 2.60E-05

UQZ+2. (MT)
V+5, (Wr)
W+6, (ME)

Za+2, (ME)
zr+4, (ME)

zr2:2lO, (Mr)
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Table A-1. Material Balance for Integrated&Pretreatment-High-Level Waste
Vitrification Flowsheet.

Totw] Ma Flow, (M) 2.=2l+04 2.02E+04 1.4E+04

Cg "d Ba, (MCI) 3.12E-03 3.12E-M 3.09E-03

Sr ad Y. (MO) 1.41E-02 1.41E-2 1.40E-02

Te. *MCI) 1.54E-0-4 1-44E-04 13i22-04

TRU, (MCI) 1.20E-03 1.20E-03 1.19E-03
Total MCi 1-56E-02 1.86E-02 1.94E-02

Ag+, (T)
Ag20. (NI) 1.93E+00 1.93E+00

A+3, (Ml)

A1203, (M) 6.62E+03 6.62E+03 1.99E+03
Am+3, (WI)
Am203, (WI) 3.44E-05 3.44E-05 3.40E-05

APM-, (M)

AI+5, (MT)

Az2O5, (MT) 2.05E+00 2.05E+00

0+3, (MT)

H203, (vM) 4.85E+00 4.85E+00 4.80E+00

BA+2, (MT)

B*O, (MT) 8.92E-01 8.82E-01 8.74E-01

BC+2, (MT)

Br, (MT) 2.62E-01 2.62E-01 -

Bi+3, (MT)
BM , (Mr) 2.92E+02 2.92E+02 2.90E+02

CarbOn14, (.m)

Ca+2, (MT).

C--ei-iw., (Mr) 2.62E+03 2.62E+03 2.59E+o3

CRO, (IM) 2.D9E+02 2.09E+02 2.07E+02

Cd+2, (T)

CdO, (MT) 1.14E+01 1.14E+01 1.13E+01
Cc+3, (NMT)

C203, (IT) 2.77E+02 2.77E+02 2.74E+02

Ci-, (MT)

C03-2, (NMT)

Cr+3, (MT)

Cr2O3, (Nfr) 8.37E+01 8.37E+01 8.29E+01
CS+, (MT)

Cz2O, (NM) 4.03E-05 4.03E-05 3.99E-05
Cu+2, (mr)

CUO, (T) 1.f2E+00 1.22+00

F-, (T)

P9+3, (WT)
Pe203, (WT) 3.65E+03 3.65E+03 3.61E+03
H20, (Nmr) 1
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Hg+2. (ME)

1-,(Mfl___)___

K+, (MT)
oC20, 1.16E+00 1.16E+00 1.15E+00

LA+3, (4)

U , 2.48E+01 2.48E+01 2.45E+01

Li+, (Ml)

LU20, (W ) 2.97E-03 2.97E-M 2.94E.03

Ng+2, (MU)

M0, (wr) 1.98E+01 1.98E+01 1.96E+01

MnO, (Mr) 2.11E+02 2.11E+02 2.09E+02

MO+ ()
MoS (E 98.61E+00 8.61E+00 8.52E+00

Na+, (ME)
N.20, (mr) 1.29E+03 1.29E+03 1.27E+03

Ni(OH)3, (ME) 2.49E-07 2.49E-07

Ni+3, (MT)
Ni2FECN6, (W) 2.36E-03 2.362.03 2.33E-03

N203, (AT) 2.64E+02 2.64E+02 2.61E+02

110, (M)
M02, (MT)

N03-, (M)
Np+4, (ME)

NpOZ, (ME) 6.57E-03 6.57E-03 6.50E-03

0H-, (MT)

P205. (Mr) 3.70E+03 3.70E+03 3.66E+03

P05:24W, (MT)

Pb+4, (PAT)

PbO1. (MU) 6.37E+00 6.37E+00

P04-3, (Nff)

POLY, (MT) 8.51E-06 8.51E-06

Pu+4. (M)
PuOZ, (M) 5.46E-03 5.46E-03 5.40E-03

Si+4, (T)
SiO2, (MT) 1.80E+02 1.80E+02 1.79E+02

S03, (?M

S04-2, (MT)

Sr+2, (MT)

StO, (MT) 4.44E-03 4.44E-03 4.40E-03

Tc2O7, (MT) 1.42E-02 1.422-02 1.41E-02

TcO4, (MT)

TiO2, (ME) 3.19E-02 3.19E-02 3.15E.02

Ta On CAo., (W) 2.91F.06 2.91E-06 2.88E-06
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Table A-1. Material Ralance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Tocal Litaw -6.70E+06 1.71E+09 1.87E+09 3.59E+09 4.011+09 1.45E+09 1.031+01 4.01E+09 1.25E+07 7.92.+09

SpocificGGvity -2.18V-1 1.00E+00 1.23E+00 1.12E+00 1.001+00 1.23E+00 1.002+00 1.001+00 1.001+00 1.00E+00

Total Maw Flow, (Mt) 1.46+03 1.71E+06 2.30E+06 4.02E+06 4.011+06 1.79E+06 1.03E+05 4.01E+06 1.25E+04 7.93E+06

C& ad Ba, (i) 6.21E-06 6.82.06 3.11E-01 3.112-01 2.29E-01

Sr and Y. (MCi)
Tc, (MACi)

TRU, (MCj)

Total MCi 6.21E-06 6.881-06 3.11E-01 5.11E.01 2.29E-01

Ag+, (W)

AI(OH)4-, (kM)

AI+3, (T) 1.42E+03 3.31E+03 3.31E+03 2.44E+03

Am+3. (t)

AZ+5, (OAT)

B+3, WT)

B4+2, (mT)

Ba+2, (MT)
Bi+3, (MT)

Carbo14 (T) 
C2H403, (MT)

C104-2, (MT)

C.+2, (MT)

Cancrinime, (?M)

Cd+2. (T)

C +3., (MT)

Cl-. (MTf) 2.9811-02 1.49E+03 1.49E+03 1.1011+03
Cr. (MT)

Co. jwMT)

CO2, (MT)

C03-2, (MT)

CrnOH 4-. (MT)

Cr +3, (MT) 1.191-02 5.961+02 5.96E+02 4.40E+02

Cs+. (MT) 7.57E-M t.39E- 3.78E-03 3.78E2-3 2.80E-03

Cu+,2. (wT)

DTPA.3, (MT)

F.. (MT)

P2. (M)

Fc+3. (MT)

FeCN6-3. (NT) 1.52E+03 1.522+03 1.12E+03

FESA. (MT)

H+. (MT)
H. (MT)
H20 (MT) 3.38E+01 1.71E+06 1.69E+06 3.412+06 4.01E+06 1.31E+06 1.032+05 4.01E+06 1.24E+04 7.92E+06

1-1202, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HCOO-. (__)

Hg+2, (WT)
Hg2, (Wf) 1.81E-04 .05E-07 9.04E+00 9.04E+00 2.01E-04 6.71E+00 1.91E-05 2.01E-04 9.56E-07 3.83E-04

I., (MT)

fl. (PmI __ __ __ __

K+, (MT) 2.13E-03 9.59E+01 9.59E+01 7.08E+01

La+3. (f)

Li+, (Wr 3.04F-06 1.37E-01 1372-01 1.02-01

14+2, (MI)

Mm+4, (Ml)

PMam2, (MI) 1.01E+02 1.012+02 7.47E+01

MP+6, (MT)
MoO4-2. (PA) 9.30E+00 9.30E+00 6.87E+00

M2O, (wA)
Na+, (MT) 6.65E+00 2.10E+00 3.32E+05 3.32E+05 2.46E+05

NH2OH, (M)
NHM, (M) 1.94E+00 1.94E+00 3.62E+01 2.93E+01 6.82E-04 3.62E+01 7.25E+01 7.25E+01

NH4+, (MT) 7.72E-02 7.72E-02 5.71E-r2

Ni+3, (MT)

NO, (MT)
N02, (MT)

N02-, (MT) 8.87E-03 1.97E-02 4.43E+02 4.43E+02 4.93E+00 1.05E+03 4.68E-01 4.93E+00 2.34E-02 9.31E+00

N03-, (MT) 7.94E-02 1.76E-01 3.97E+03 3.97E+03 1.48E+02 2.47E+04 1.412+01 1.48E+02 7.04E-01 2.82E+02

Np+4, (MT)

02, (MT)

OH-. (M) 4.67E+00 1.56E+00 2.34E+05 2.34E+05 1.73E+05

ORGS, (MT)

ORGr, (MT)

ORGU, (mTr)

P2W5. (MfT)

Pb+4. (NM)

P04-3, (MT)

POLY, (MT)

PTA-3, (MI) 2.52E+00 2.52E+00 1.87E+00

Pu+4, (MT)
Si+4, (MI)
S02, (MT)

SO3, (MI) ____

S04-2, (N,) 6.93-01 3.46E+04 3.46E+04 3.61E+00 2.61F+04 3.43F-01 3.61E+00 1.71E-02 6.97E+00

Sr+2, (M)

Sugar, (AT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Ievel Waste
Vitrification Flowsheet.

TcOMK, (MT)
Ti+4, (MT)

Tot a CAbt, (M) 2.60E-05 1.30E+00 1.30E+00 9.9E-01

U02+2, (MY)

V+5, (M)
W+6, (MT)

Za+2, (MY)

Zr+4, (MT)

Zr2:2H2o, (MY)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

ToWd M..s Flow, (MI) 1.54E+04 4.21E+01 4.75E+03 4.83E+03 2.25201 3.60E+03 2.25-01 4.501-01

CA md B.. 0a) 3.09-03 3.12-05 3.12-03 2.81PA5

Sr "d Y, ("a) 1.40E2- 3.14E-05 1.41E-04 1.72E-04 1.57E-07 1.50E44 1.57B-07 3.142-07

Te, (MCi) 1.52-04 3.42E-07 1.4-06 1.88E-06 1.71E-09 1.64B.06 1.71E-09 3.422-09

TRU, (MCi) 1.19E-03 2.44-06 1.20E-05 1.45E-05 1.22E-O 1.25B45 1.22E-0 2.442-OS

ToWd MCi 1.4E-02 3.42F-5 1.96P-04 2.20-04 1.71E2-7 1.93B-04 1.71E-07 3.42E-07

At+, (MT)

Ag2O, (MY) 1.93E+00 1.93E+00 1.42E+00

A1+3, (Mr)

Al203, (MT) 1.99E+03 1.47E+01 4.64E+03 4.65E+(3 7.37E-02 3.45E+03 7.37&20 1.47E-01

Am+3, (MT)

Am203, (MY) 3.40E-05 3.44E-07 3.44E-07 2.54E-07

APM-, (MT)
A2+5, (MT)

Ar2OS, (MT) 2.05E+00 2.05E+00 1.12+00
B+3, (MT)

B203, (M) 4.80E+00 1.08E-02 4.85-02 5.93E-02 5.40E-05 5.18-02 5.40E-5 1.08E-G4
Ba+2, (MY)

B2O. (MT) 8.74E-01 1.97B.03 8.82E-03 1.08-02 9.82E-06 9.42E03 9.92E06 1.97E05
BC+2, (MY)

BOO, (MT) 2.62E-01 2.62E-01 1.93F-01

Bi+3, (MY)

Bi203, (MI) 2.90E+02 6.51E-01 2.92E+00 3.58E+00 3.26E-03 3.12E+00 3.26E-03 .5E-03

Carboa14, (MT)

CA+2, (MY)

Cancrinitc, (MY) 2.59E+03 5.83E+00 2.62E+01 3.20E+01 2.91E-02 2.79E+01 2.91E-02 5.83E.02

C.O, (MT) 2.07E+02 4.65E-01 2.09E+00 2.551+00 2.33E-03 2.23E+00 2.33E03 4.65E-03

Cd+2, (MT)

Cdo, (MY) 1.13E+01 2.542-02 1.14E-01 1.391-01 1.27E-04 1.22E-01 1.272-04 2.54P-04

Ce+3, (MY)

Ce4O3, (MY) 2.74E+02 6.17P-01 2.77E+00 3.39E+00 3.08.03 2.95E+00 3.062-03 6.17203

Cl., (MT)
C03.2, (MY)

Cr+3, (MT)

Cr2O3, (MT) 8.29E+01 1.862-01 8.37E-01 1.02E+00 9.32E-04 8.93B-01 9.32E-04 1.86-03

C'+, (MT)

CCO, (MT) 3.9E05 4.032-07 4.03E-07 3.63E-07

Cu+2. (MT)

CUO, (MY) 1.22E+00 1.l2E+00 8.99E-01

F-. (FT)

Fe+3, (MIT)

Fc203, (MT) 3.61E+03 8.12E+00 3.65E+01 4.46E+01 4.06E.02 3.89E+01 4.06E-02 8.12E24

H2I, (MY) .O-03I I 1.0023 7.39E.04

A-292



95I35a5D SD-WM-EV-100 Rev. 0

Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

- -w

Hg+2, (ME) ___ __________ ___ ___

K+. (M)

120, (ME) 1.52+00 2.59E-05 1.16E-02 1,16E-02 1.29-05 1.05E-02 1.29E-05 2.59-05

La+3. (MT)
La23, (NC) 2.45E+01 5.51E-02 2.48E.01 3.03E-01 2.76E-04 2.64E-01 2.76E-04 5.51S-04

Li+, ()M
L20, (ME) 2.94E-03 6.61E-06 2.97E-05 2.98E-05 3.31E-08 2.680-05 3.31E-06 6.61E-08

?+2, (M)
0 (M) 1.96+01 4.40E-02 lS.E-01 2.42E-01 2.20E-04 2.11E-01 2.20E-04 4.40E-04

MnO2, (M) 2.09E+02 4.69E-01 2.11E+00 2.58E+00 2.35E-03 2.25+00 2.35E-03 4.69E-03

W.+6, (M)

MoO3, (M) 8.52E+00 1.92E.02 8.61E.02 1.05E-01 9.58E-05 9.18E-02 9.58E-05 1.92E-04

N6+, (NT) ___________ ___

NTs2O, (MT) 1.27E+03 2.86E-02 1.29E+01 1.29E+01 1.43E02 1.16E+01 1.43-02 2.96E.02

Ni(OH)3, (?T) 2.49E-07 2.49E-07 1.84B07

Ni+3, (MT)

Ni2FECN6, (MT) 2.33E-03 5.24E-06 2.36E-05 2.88E-05 2.51E-05

M1203, (WT) 2.61E+02 5.87E-01 2.64E+00 3.23E+00 2.94E-03 2.82E+00 2.94E-03 5.87E-03

NiO, (WC)
N02-, (AT)
N03-, (Mr)
Np+4, (MIT)

NpO2, (MT) 6.50E-03 1.46E-05 6.57-05 8.03E-05 7.31E-OS 7.01E-05 7.31E-08 1.46E-07

OH-, (MT)
P205. (MT) 3.66E+03 8.24E+00 3.70E+01 4.53E+01 4.12E-02 3.95E+01 4.12E-02 8.24E02

P205:24W. (MT)

Pb+4, (NC)
PbO2, (MT) 6.37E+00 6.37E+00 4.71E+00

P04-3, (Mr)

POLY, (ME) 8.51E-06 8.51E-06 6.29E-06

Pu+4, (AT)
PuOl, (MT) 5.40E-03 122B.05 5.46E-05 6.67E-05 6.07E-08 5.82E-05 6.07E-08 1.22E-07

Si+4. (WI)

Si2, (MT) 1.792+02 4.02E-1 1.80E+03 2.21E+00 2.01E-03 1.92E+00 2.01E-03 4.02E-03

S03, (MT)

S04-2, (NOT)
Sr+2, (NT)

StO, (MT) 4.40E-03 9.89E-06 4.44E-05 5.43E-05 4.95E-3 4.74E-05 4.95E-08 9.89E-08

Tc207, (MT) 1.41E-02 3.16-05 1.42E-04 1.74E-04 1.58-07 1.51E-04 1.58E-07 3.16F-07

TcO4-, (ME)

TiO2, (WT) 3.15E-02 7.09E-05 3.19E-04 3.90E04 3.55E-07 3.40E-04 3.55E-07 7.09E.07

Tot Org Carbon, (ME) 2.88-06 6.49E-09 2.91E-3 3.56-08 3.11E-08
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

U308, (0M) 1.07E+00 2.41E-03 1.OE-02 132E-02 1.21E-05 1.16-02 1.21B-05 2.41E-05

UI+2, (NM)
1U03, WMr
V+5, (WC)

V20. 4.70F-01 4.70E-01 3.47E-01

W02, (NI) 1.09E-06 1.1E-S 1.10E-OR

WO3, (MI) 9.93E-01 9.93F-01 7.33E-01

Za+2, (Mr)

Z.O, (NC) 3.16E+01 7.11E-M 3.19F-01 3.90E-01 3.56P,04 3.41E-01 3.56E-04 7.11E-04

Zr+4, (MT)
zrm, (MT) 6.97E+02 1.57+00 7.04E+00 8.60E+0 7.93E-03 7.51B+00 7.832-03 1.57E-02

ZrO2:2H2O, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

Volume, Total Lern 1.03E+ 10 1.03E+10 7.63E+09 1.96E+09 5.67E+09 5.67E+09 4.14E+06

Specifio Gavity 1.00E+00 1.00E+00 1.06E+00 1.23E+00 1.00E+00 1.00E+00 1.23E+00

Toal N Flow, (NM) 1.03E+07 1.03B+07 t.09E+06 2.42E+06 5.67E+06 5.67E+06 5.10E+05

C, .ad Ba, (MCi) 3.11E-01 3.11E-01 6.56-02

Sr and Y, (MCi)

Tc, (MCi)

TRU, (MCi)

Total MCi 3.11F-01 3.11E-01 6.56E-02

A9+, (MT)

A(OH)4-, (NM)

A1+3, (MT) 3.31E+03 3.31E+03 6.98E+02

Am+3, (MT)
As+5, (NM)

B+3. (MT)

Ba+2, (MT)

Bo+2, (Mr)
Bi+3, (MT)

Carbool4, (M)

C2H403, (NM)

C204-2, (MT)

C.+2, (MT)
Ca-rint, (MT)
Cd+2. (MT)

Cc+3, (MT)

C1-. (MT) 1.49E+03 1.49E+03 3.15E+02

0r. NMT)

CO. (Nr)

C02, (MT) 3.65E+04 3.65E+04

CO3-2. (NIT)
CrIOHN-. (MTr)

Cr - 3, (Nr) 5.96E+02 5.96E+02 1.26E+02

C.., (M) 3.78E-03 3.78E-03 7.992-04

Cu +2. (MT)

DTPA-3. (MT)

F- (MT)

P2. (NMT) 2.93E+04 2.93E+04

Fe+3. (Mr)

FeCN6-3. (MT) 1.52E+03 1.52E+03 3.20E+02

FESA. (MT)

H+. (MT)

H2C. (NIT)

820, (IT) 6.20E+05 6.20E+05 7.44E+06 1.77E+06 5.67E+06 5.67E+06 3.75E+05

H202, (MT)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

HcOO., (MI')
H9, (hm)
Hg+2, (WC)
H (N) 5.032-06 5.03-06 9.DSE+00 9.08E+00 1.92E+00

I-,.(MT) _ _ _ _

l, (T) 5.66E+M 5.66E+02

K+, (MT) 9.59B+01 9.59E+01 2.03E+01

La+3, (MT)

Li+, (M) 1.37E-01 1.37E-01 2.90-02

?4+2, (Nm)

Mn+4, (MT)
Man, (MAT) 1.OE+02 1.01E+02 2.14E+01

No+6, (NC)
Mo4-2, (NT) 9.30E+00 9.30E+00 1.96E+00

M. (mr) 7.37E+06 7.37E+06

O, (NmT)

Na+, (NC) 3.32E+05 3.32E+05 7.02E+04

NH2OH, (MT)

NH3, (NT) 3.81E+00 3.81E+00 3.96E+01 3.96E+01 9.36E+00

NH4+, (bf) 7.72E-02 7.72E-02 1.63E-02

Ni+3, (WC)
NO, (m)

o02. (NT) 1.55E+02 1.55E+02

NO2-, (?-) 1.23E-03 1.23E-03 1.42E+03 1.42E+03 3.01E+02

NO3-. (MT) 3.71E-02 3.712-02 3.35E+04 3.35E+04 7.07E+03

Np--4. (Kr)

02, (NM) 2.26E+06 2.26E+06

OH., (MT) 2.34E+05 2.34E+05 4.93E+04

ORGS. (NM)

ORGT. (MT)

ORGU, (MT)

P20t(.C) -

Pb+4, (MT)

P04-3. (MC)

POLY. (T)

PTA-3, (MT) 2.52E+00 2.52E+00 5.33E-01

Pu+4, (MT)

Si+4, (MT)

SO2, (MT) 4.$11+02 4.81E+02

SO3, (Nm)

54-2. (NT) 9.02E-04 9.02E04 3.54E+04 3.54E+04 7.47E+03

Sr+2, (NCT)
Sugp, (N1)
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Table A-1. Material Balance for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet.

'004-, (MT)

Ti+4, (MT)
Tot o Czctoc (PmT) 1.30E+00 1.3E+00 2.74E-41

U2+2, (M)

V+5, (M)
W+6, (M)
Za+2, (MI)
Zr+4, (MT)
ZrMO, (MT)
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Table A-1. Material Balance for Integrated- Pretreatment-High-Level Waste
Vitrification Flowsheet.

TOW M PIM, ( 4.97E+03 4.97E+03 1.03E+03

C and B3.31E-05 M.MSE- 303E-06

Sr &nd Y, WdG) 2.04B-C4 2.04E-04 4.30E-O5

Ta, (M ) 2.22E46 222E-06 4.69E-07

TRU. (MCI) 1.69B45 1.69-05 3.37E-06

ToWl MCi 2.61E-04 2.61E-04 5.51E-O

Ag+, (MT)
A920, (MY) 1.93E+00 1.93E+00 4.07E-01

AJ+3, (ME)

A1203, (M) 4.66E+03 4.66E+03 9.85E+02

Am+3, (MT)

A.2O3, (MY) 3.44E-07 3.44E-07 7.26E-08

APM-. (MT)

A.+5, (MT)

A205, (MI) 2.05E+00 2.05E+00 4.33F-01

B+3, (MT)
B203, (MT) 7.OIE-O2 7.01-02 1.48E-02

Ba+2, (MT)

Baa, (MT) 1.27E-02 1.27E-02 2.69E-03

Bo+2, (MT)

BO, (ME) 2.62E-01 2.62F-01 5.53E-02

Bi+3, (MT)

B203, (ME) 4.22E+00 4.22E+00 8.92E-01

Cwrbon14, (ME)

Ca+2, (ME)
Cancrinji, (MT) 3.78E+01 3.78E+01 7.98E+00

CO. (ME) 3.02E+00 3.02E+00 6.37E-01

Cd+2, (MT)

CdO, (MT) 1.65E.01 1.65E-01 3.47E-02

Ce+3. (MT) -

Cc203, (ME) 4.00E+00 4.00E+00 8.44E041

C-, (MT)
CO3-2, (M)

Cr+3, (M)

Cr2O3, (MT) 1.21E+00 1.21E+00 2.55E-01

C.+, (MT)

Ciao. (MT) 4.91E.07 4.91E-07 1.04E-07

Cu+2, (ME)

CuO. (MT) 1.2E+00 1.2E+00 2.57E-01

F-, (ME)

F+3. (MY)

F203, (ME) 5.27E+01 5.27B+01 1.11E+01

H20, (MT) 1.00-03 1.00E-03 2.11E-04
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Table A-1. Material Balance for Integrated Pretreatment-High-Ievel Waste
Vitrification Flowsheet.

Hg+2, (&M)

K+, (MT)
120, (1,) 1.42E- 1.42E-S 3.67E-03

Ni+3, (hm)

L&203, (OM) 35E-01 3.58E-01 7.5SE-02

Li+, (Mr)

Li20, (bm) 3.63E-05 3.635-05 7.MA-X

Mg+2, (hM)

M90, (hm) 2.95E-01 2.85501 6.03E-02

mnO, (MT) 3.04E+00 3.04E+00 6.42E-01

Mo+6, (M)

Moms, (MT) 1.24E-01 1.24E-01 2.62E-02

Na+, (mT)

N,20, (M 1.57E+01 1.57E+01 3.32E+00

Ni(OH)3, (NC) 2.49E-07 2.49E-07 5.25E49

Ni+3, (MT)

N2FECN6, (MT) 3.40E-05 3.40E-05 7.17E-06

NiO3, (MT) 3.81E+00 3.IE+00 3.04E-1

NiO, (16)

NO-, (MT)

NO3-, (MT)

Np+4, (MT)

NpO2, (MT) 9.48E-O5 9.48E-05 2.E-5

OH-, (MT)

P205, (MT) 5.34E+01 5.34E+01 1.13E+01

P205:24W, (A)

Pb+4, (NT)

PbO2, (MT) 6.37E+00 6.37E+00 1.35E+OO

P04-3, (MT)

POLY, (MT) .51E-06 2.51E-06 I.8E-06

W+4, (M)

PuO2, (IvT) 7.8E-05 7AE-05 1.66E-05

Si+4, (MT)

SiO2. (NM) 2.61E+00 2.61E+00 5.50E-01

S03, (WT)

S04-2, (PT)

Sr+2, (mT)

SrO, (NM) 6.42E-5 6.42E-05 1.36E45
Tc2O7, (Pr) 2.OSE-04 2.05E-04 4.33E405

TcG4-, (Wv)

TiO2, (NT) 4.60E-04 4.60E-04 9.71E-05

tot Or CAoo, (M) 4.20B-09 4.20E-M 9.87E-09
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Table A-lA. Material Balance for Low-Level Waste
Vitrification Flowsheet. (63 sheets)

(14-Aug-95, Clean Flowsheet, LLW Vitrification, Integrated Pretreatment-HLW
Vitrification Feed, Table A-lA, XXX10B, Revision 2 10:59:13.)

Sheet 1 of the process flow diagram for the standalone LLW vitrification flowsheet
(Figure C-2) shows stream 233 as its feed. The actual LLW streams which make up stream
233 are streams 1532 and 1556 from the integrated pretreatment/HLW vitrification flowsheet
(see sheet 35A in Figure C-1).
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Table A-1A. Material Balance for Low-Ivel Waste Vitrification Flowsheet.

VOKUNI, ToWa LA=s $.%E+05 S.ME+05 53.9E+05 +M

Specfic Gavity 1.OE+00 1.OOE+00 1.OOE+00 1.OOE+00

TOW M.. Flow, (Mr) 3.9E+02 8.9E+OZ 8.%E+02 S.ME+02

TOW sas (Mci
Tota. MCi ________

AI(OH)4-, (ME)

A+3, (ME)

C-, (m)
C02, (ME)
co, (Mr _ _ _ _ _ _

Cal, (Mr) __ __ __ _

Cr(OH)4-, (r)

Cr+3. (Wr)

C.+, (Ml)

DCPD, (ME)

FocN6-3, (ME)
11+, (MT) _ _ __ _ _ _ _ __ _ _ _ _ _ _

ZO, (ME) 8.%E+O2 8.%E+02 8.%E+02 8.96E+02

Hg. (M ) I___ ___ ___ ___ ___ ___ ___

Hg2, (M)

K+, (MT)
K+ , MT)

Li +, (MT)

Mc+6, (MAT) ____ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ ____

MoO4-2, (MT)

N2. (MT)

N&+, (MT) 6.32E-16 6.32E-16 6.32E-16 632B-16

RH4+. (MT)

Ni+3, (ME)

NO. (MT)

1O2. AT)

N03-., (MT)
03, rr)

OH-. (MT) 4.67E-16 4.67E-16 4.67E-16 4.67E-16

OLIGOMER, (MT)

PA-3, (MT)

S. (MT)

SO4-2. (ME)

To Org Carboa, (T)
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Table A-lA. Material Balance for Low-Leve Waste Vitrification Flowsheet.

ToW Ma. Flow, (mI)

CA aw Ba, (MCi)
Sr am Y, 04a)

To, (MOCi)
TRU, (M)
TloSMCI

A920, Wr)

AUMO, (MT)
AmtOS, (MI)

A2O5, (MI)

B203, (M)
B&O. (M)
BOO, (Wr)
Ma, (M)
Canainih, (MT)

CtO, (M)
CdO, (MT)

CC203, (MT)

Cr2O3, (T)M

CA20, (MT)
Cuo, (M)
DCPD, (M)

P-2O3, (M)
H2O. (NM)

HgO, (MT)

K0. (MT)

l203, (NM)

MO. (MT)

MnOZ, (MT) _ _

MaO3, (MT)
Na20. (MT)
Ni(OH)3. (MT)

Ni2FECN6, (MT)

M203, (1,)

NiO, (MT)

NpOZ, (MT)
OLIGOMER. (MT)

P205. (MT)

PbOr, (NT)

POLY. (NT)

PuO., (M)

s, (MT)

SiO2, (M)
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

T03, (M)

IdO, ONT)____

Tie2, WM)____

Tot Org Catboc, QT )
U306, (MI)

V205, (NM)

w03,(Mr)

ZiO, (MT) ___ ___ ___ ___ _______
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowaheet.

Total Mass Flow, (NM 
1.65E+014

CS and Ba, (O) 
3.0911-03

Sr -d Y,(Ma1.40E-02

SrTdYQ Oh~1.53E-04

TRU, (MCi) 
12E0

Total MCi 
1.84E-02

A&20, (MT) 
4.072-01

A=0,Q) W2.97E+03
3.412-05

A25,) _M 4.33E-01

B203, (4.82E+00
B.0, (N) _8.76E-01

- Mr5.53E-02

B-203, (MT) 2.90E+02

Cca ltc, Wl) 
2.60E+03

CC, (PAT) 2.08E+02

Cdo, (mT) 1.13E+01

CCc23, (N) 7_ 2.75E+02

Cr203, (Mr) E.3111+01

Ca20, (NM) 4.001-05

CUO, (AT) 2.57E-01

DCD, (NT)

Pc2O3, (MAT) 3.62+03

H20, (MT) 2.11E-04

HgO, (AT)

K0, (NIT) 1.15E+00

L.203, (PAT) 2.461+01

Li2O (MAT) 2.95E-03

?,gO, (I) 1.96E+01

M"2. (MAT) 2.09E+02

MoO3, (MT) 8.551+00

N120. (PTf) 1.28E+03

Ni(OH)3, (PAT)

Ni2ECN6. (NIT) 2.341-03

M203, (AT) 2.62E+02

NiO. (MT)

Np 2 . W) 6.52E.03

OLIGOME, (T)

P205, (PAT) 3.68E+03

Pb., (PAT) __ 1.35E+00

POLY, (MT) 1.801-06

Pu02, WT) _5.42E-03

S, (M)

3i02, (PAT) 1.791+02
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Vahts, Toal LUa 121E+09 9.03E+0 9.03E+06 .94E+0 3.05E+06 3.25B+08 3.25E+08

Specific~rnvity 1.08E+00 1.00E+W 1.00E+00 1.00E+00 1.31E+00 1.29E+00 1.29E+00

TotW? Mt.. h." , (M ) 1.30E+06 9.03E+05 9.03E+03 8.94E+05 4.00E+05 4.20E+05 4.20E+05

C, and Ba, (M ) 6.5E0m 6.6E-02 6.56B-02 6.56.02

ToW4 MCi 6.56E-02 6.56E-02 6.56E-02 6.56E-02

A(OH)4-. (MT) 7.45E+03 7.45E+03 7.45E+03 7.45E+03

A+3, (MT)

CL-, (MT) 3.15E+02 3.15E+02 3.15E+02 3.15E+02

02, (MT)

CO, (Nm)

C02, (Wr

Cr(OH)4-, (MT) 2.91E+02 2.91E+02 2.91E+02 2.91E+02

Cr+3, (MT)

CS+, (M) 7.99E-04 7.99-04 7.99-04 7.99-04

DCPD, (MT)
FPCN6-3, (?T) 3.20B+02 3.20E+02 3.20E+02 3.20E+02

H+, (MT)

H20, (M) 1.17E+06 9.03E+05 9.03E+03 8.94E+05 2.63E+05 2.83E+05 2.83E+05

Hg, (?T) 1.92E+00 1.92E+00 1.92E+00 1.92E+00

Hg2. (MT)

K+, (?,M) 2.03E+01 2.03E+01 2.03E+01 2.03E+01

Kttoa. MT)

Li+, (Mr) 2.90E.02 2.90E-02 2.90E-02 2.90F2-

MaOZ, (MT) 2.14E+01 2.14E+01 2.14E+01 2.14E+01

Mo+6, (MT) 1.18E+00 1.18E+00 1.18E+00 1.18E+00

MoO4-2. (M)

N2. (MT)

Na+, (MY) 7.02E+04 7.02B+04 7.02E+04 7.02E+04

NH3, (MT) 8.38E+00 8.38E+00 8.38E+00 8.38E+00
NH4+, (MT)

Ni+3, (MT) 2.81E-08 2.81B-08 2.81E-08 2.81E-08

NO. (MT)

NO2. (MT)

S02-, (MT) 3.01E+02 3.01E+02 3.01E+02 3.01E+02

N03-, (Mr) 7.07E+03 7.072+03 7.07E+03 7.07E+03

02, (M)

OH-, (Mr) 4.38E+04 4.38E+04 4.38E+04 4.38E+04

L1GOMBR, (MT)

PT A-3, (MY)

S04-2, (MT) 7.47E+03 7.47E+03 17.47E+03 7.47E+03

Tc4 Org C.rbon, (MT) 2.74E.01 2.74F-01 2.74F-01 2.74E-01
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Table A-1A. Material Balance for Low-Level Waste Vitrification Flowsheet.

ToWl Mms n, (MI') 2.0&E+04 2.0E+04 2.47E+04 2.47E+04 2.65E+05

Ca and Bt, ( ) 3.96B-03 3.6E 4.563-03 4.56E-03

Sf and Y, (M~a) 1.42E-02 1.42E-02 1.43&M0 1.43E-02

Te, ( ) . 1.54E-04 S143.04 1.6-04 1.56E-04

TU, (i) 1.21. L21-0 122E-M 1.22E-03

Total MCi 1.94E-02 1.94B-02 2.023-02 2.02E-02

Ag2, (NM) 4.12E-01 4.123-01 4.16M1 4.16E-01

A1203, (M) 3.19E+03 3.19E+03 3.38E+03 3.38E+03 1.16E+04

Am203, (MT) S45E-05 3.45E-05 3.48B.05 3.48E-05

A.205, (T) 4.37-01 4.37E-01 4.42E-01 4.42F-01

B203, (MT) 7E+ 4.87E+00 4.92E+00 4.92+00

B&O, (NT) 8.86B-01.86-01 3.95-01 8.95E-01

BO, (NIT) 5.9E-02 j559E-02 5.64E-02 5.64E-02

B23, (MT) 2.94E+02 2.94E+02 2.97E+02 2.97E+02

CanCinitt, (MT) 2.60E+03 2.60E+03 2.60E+03 2.60E+03

C.O, (Mb) 6.41E+02 6.412+02 1.03E+03 1.03B+03 3.84E+04

CdO, (NIT) 1.14E+01 1.14E+01 1.16H+01 1.16E+01

C2O3, (MT) 2.782+02 2.782+02 2.81E+02 2.81E+02

CC203, (mT) 8.61E+01 8.61E+01 8.88E+01 8.88E+01

C20, (MI) 14.99E-05 4.99E-05 5.89E-05 5.89E-05

CuO, (MI) 2.60E-01 2.60E-01 2.62E-01 2.623-01

DCPD, (MT)

R4203, (MT) 3.66E+03 3.66E+03 3.70E+03 3.70E+03

H20, (MT) 2.14&04 2.14E-04 2.16-04 2.16E-04

HgO, (MT) 2.32E-02 2.32E-02 4.41E-02 4.412.02

K20, (MT) .44E+00 144E+00 1.70E+00 1.70E+00

L203, (T) 2.49E+01 2.49E+01 2.51E+01 2.51E+01

LU20, (MT) 3.68E-03 3.680-03 4.342-03 4.34E-03

M90, (MT) 1.98E+01 1.98E+01 2.00E+01 2.002+01

MaO2, (NIT) 2.12E+02 2.122+02 2.14E+02 2.14E+02

MoO. (MI) 8.66E+00 8.66E+00 8.77E+00 8.77E+00
N&20, (NIT) 2.36E+03 2.36E+03 3.33E+03 3.33E+03

Ni(OH)3, (MT)

Ni2PECN6, (NIT) 2.34E-03 2.34E-03 2.34E-03 2.34E-03

Ni203, (NIT) 2.65E+02 2.65E+02 2.68E+02 2.68B+02

NiO, (MT) 1.19E-AS 1.19E-05 2.26E-05 2.26E-05

NpO2, (MT) 6.59E-03 6.59E-03 6.66E-03 6.66E-03

OLIGOMER, (MT)

P205, (mT) 3.72E+03 3.722+03 3.75E+03 3.75E+03

PbO2, (MT) 1.36E+00 1.36E+00 1.37E+00 1.37E+00

POLY, (MT) 1.80E-06 1.80E-06 1.80B-06 1.802-06

Pu02, (Mr) 5.482-03 5.48-03 5.53-03 5.53-03

S, (MT)

SiO2, (NT) 2.60E+03 2.60E+03 4.78E+03 4.78E+03 2.15E+05
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WHC-SD-WM-EV-l00 Rev. 0

Table A-1A. Material Balance for Low-Level Waste Vitrification Flowsheet.

Vojah, Toal Lken 4.31E+07 169E+08 529E+0 7.JE+07 7.88E+07 7.A0E+09 7.81E+09 3.94E+08 7.30E+06

Specific Gravhy 1.00E+00 1.00E+00 1 00E+00 1.00E+00 1.00E+00 L00E+00 .00E+00 1.00E+00 LE+00

Tot.l Mm .ow,(MT) 4.31E+04 1.69E+05 5.29E+05 7.21E+04 7.88E+04 7.80E+06 7.SSE+06 3.94E+05 7.80E+03

Ca mad Ba, (MC)

Tota MCi
I(OI*4-, (Mr -

Al+3, (MT)

C57 (Im
C2, (Mr) 3.15E+02
CO, (M) 1.76E+03

C02, (MT) 1.36E+05

Cr(OH$-, (MI)
Cr+3, (MT)
CS+, (MT)

D)CPD, (~m)

FcCN6-3, (NM)

H+, (MD)

H20, (MT) 3.57E+05 7.88E+04 7.88E+04 7.80B+06 7.88E+06 3.94E+05 7.80E+03

Hg, (MT)

H 82, (MT) __ __ __ __ __ __ __ __ _ ____

K+, (Mr)______________

Keroscac, MT) 4.31E+04

Li+, (MT)

maw-,<m)

Mo+6, (MT)

MoO4-2, (MT)
N2. (MT 1.24E+04 1.24E+04

Na+, (MT)

NH3, (MT) 8.38E+00

NH4+. (MT)

Ni+3. (M)
NO. (MT g.13E+02

NO2. (MT) 4.98E+03

N02-., (MT)

N03-, (M)

02. (M) 1.57E+05 1.57E+04

OH-, (MT)

OLIGOMER. (MY)

PTA-3, (MT)

S, (M)

S04-2, (MT)

To Org Carbon. (MAT)
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Tou_ M_ Fiw, (M) 3.94E+05 3.94E+05 3.94E+C5 3.90E+05

C 1m B4,(Ma) 7.00E-2 7.00E-2 7.OOE-02 6.93E-2

St wdi Y, (MCi) 1.43EA2 1.43E-02 1.43E-02 1.42E-M2

T, (MO) 1.56E-04 1.56E-04 1.%B-04 1.54E-04

TRU, (MCi) t.2-03 1.22E-03 1.22E-03 1.212-03

!ToWa MCi I .57E-0 8.57E-02 8.57E-M2 S.48F02

A42, ( 4.16E-01 4.16E-01 4.16E-01 4.12F-01

A123, ) 1.97E+04 1.97E+04 1.97E+04 1.95E+04

Am2O3, (&M) 3.49E-M5 3.48FA6 3.49E-0S 3.45E-05

M205, ( 4.42E-01 4.42E-01 4.42E-01 4.37E-01

B203, (LM 4.92E+00 4.92E+00 4.92E+00 4.17E+00

B&O, (NM) 8.95E-01 8.952,01 8.95E.01 a.86E.01

BOO, (M) 5.64E-02 5.64F02 5.64E-02 5.59E-02

BMW, (,M) 2.97E+02 2.97E+02 2.97E+02 2.94E+02

Canerimite, (MC)

col (&M 3.94E+04 3.94E+04 3.94E+04 . 3.90E+04

CdO. (MT) 1.16E+01 1.16E+01 1.16E+01 1.14E+01

Ce203, (NM 2.1E+02 2.812+02 2.812+02 2.78E+02

C0203, (T) 12.73E+02 2.73E+02 2.732+02 2.70E+02

C20, (W 9.04E-04 9.04E-04 9.04E-04 8.95-04

CuO, (?T) 2.62E-01 2.62E-01 2.62E-01 2.60E-01

DCPD, (WT

F403, (T) 3.92+03 3.82E+03 3.92E+03 3.78E+03

H20, (wT) 2.16E-04 2.16E-04 2.16E-04 2.14E-04

HgO, (MT) 2.11E+00 2.11E+00 2.11E+00 2.09E+00

K20. (MT) 2.61B+01 2.61E+01 2.61E+01 2.8E+01

L.203. (MT) 2.51E+01 2.51E+01 2.512+01 2.49E+01

Li20. (MT) 6.67E-02 6.67E-02 6.67E-02 6.60E-02

MgO. (NT) 2.00E+01 2.00E+01 2.00E+01 1.98E+01

MnO2, (MIT) 2.36E+02 2.36E+02 2.36E+02 2.33E+02

MoO3, (NMT) 1.05B+01 1.05E+01 1.05E+01 1.04E+01

Na20. (MT) 9.85E+04 9.852+04 9.85E+04 9.75E+04

Ni(OH) 3. (MT)

NiZFECN6. (NC)

Ni2O3. (Mr) 2.68E+02 2.68E+02 2.6&E+2 2.65E+02

Nio. (Nf) L.0E-03 1.08E-03 1.08E-03 1.07E-03

NpO 2. (MT) 6.66B-03 6.66E-03 6.66E-03 6.59E-03

OLIGOMER, (NT)

P205, (MT) 3.75E+03 3.75E+03 3.75E+03 3.72E+03

PbO2. (MT) 1.37E+00 1.37E+00 1.37E+00 1.36E+oo

POLY. (MT)

Puo2. (MT) 5.53E-03 5.53E-03 5.53-03 5.48-03

S. (MT)

SiO2, (MT) 2.20E+05 2.20E+05 2.20E+05 2.18E+05
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WflC-SD-WM-EV-100 Rev. 0

Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Total MIA. Flow. OMI) 3.94E+03 3.94E+09 3.94E+00 3.94E+00 3.94E+00 3.90E+02 3.90E+02

C. ad B1, (MCI) 7.005-04 7.00E-04 7.00E-07 7.008-07 7.008-07 6.93-05 6.93B05

Sr aid Y, (MCi) 1.43844 1.438-04 1.43E07 143E-07 1.43E-07 1.42B45 1.42E.05

Tc, (MC) 1-6&-06 1.568-06 146-09 1.6E-09 1.56B09 1.54E07 L.54E47

TRU, (MCi) 1.22- 1.22B05 1.22E-08 1.22E- 1.228-O 1.21B46 1.21E-06

Total MCI .57-04 3.6-04 3.57B-07 9.57E-07 1.57E-07 S.48E0 S.4E-05

A520, (MT) 4.16B-03 4.15B-03 4.16E-06 4.1606 4.16E-06 4.12B-04 4.12E04

A203, (WT) 1.78+02 1.978+02 1.97E-01 1.97-01 1.97801 1.95E+01 1.95E+01

Am2O3, (MI) 3.48E-07 3.48E-07 3.480-10 3.48B-10 3.48F-10 3.45E-M 3.45E-M

A2O. (M) 4.42E-03 441E-03 4.42B.06 4.42B-06 4.42B-06 4.37E04 4.37E04

B203, (MI) 4.92E02 4.92E.02 4.92F-05 4.92-05 4.92505 4.97E03 4.87E0

Baa, (MI) 3.95B03 8.94E-03 8.95&06 5.95.-06 8.95E-06 8.86E-04 8.86E.04

BO, (MT) 5.64E-04 5.64E-04 5.64B.07 5.64F,07 5.64E-07 5.59B.05 5.59E-05

BU2O3, (MT) 2.97E+00 2.6E+00 2.97E.03 2.97E-03 2.97-03 2.94841 2.948-01

Cancrinitc, (NMI)

C&O, (NMT) 3.94E+02 3.94E+02 3.94E01 3.94B-01 3.94E-01 3.90E+01 3.90E+01

CdO, (MT) 1.16E-01 1.15E-01 1.16E-04 1.16E-04 1.16&04 1.14E-02 1.14E-02

Ce2O3, (MT) 2.81B+00 2.81E+00 2.81E-03 2.81E-03 2.81E-03 2.788-01 2.78841

Cr23, (MT) 2.73E+00 2.73E+00 2.73E-03 2.73E.03 2.73E-03 2.705-01 2.70E.01

C.20, (MT) 9.04E-06 9.03E-06 9.04E-09 9.04E-09 9.04E-09 8.95E-07 8.95E07

Cuo, (MT) 2.62E-03 2.62B-03 2.62E-06 2.62E-06 2.628.06 2.60E-04 2.60E-04

DCPD, (T)

Fe203, (MT) 3.f2E+01 3.82E+01 3.820.02 3.82-02 3.82-02 3.78E+00 3.78E+00

H2O, (MT) 2.16E-06 2.16-06 2.168-09 2.16E-09 2.16B-09 2.14E-07 2.149-a7

HgO, (MI) 2.118-02 2.11E-02 2.11E-05 2.118-05 2.11-05 2.09E.03 2.09B-03

K20, (MT) 2.61E-01 2.618-01 2.61E-04 2.61E-04 2.61E-04 2.58E-02 2.58E-02

La203, (M) 2.518-01 2.51E-01 2.51E-04 2.51E-04 2.518-04 2.498.02 2.49E-02

1U20, (MAT) 6.67B-04 6.66E-04 6.67B-07 6.67E07 6.67E-07 6.60E-05 6.60B-05

MgO, (MT) 2.00E-01 2.00E41 2.00E-04 2.008-04 2.00E-04 1.98E-02 1.98E-02

MnO2. (MT) 2.36E+00 2.35E+00 2.36E-03 2.36E-03 2.36E-03 2.33E01 2.33E-01

MO, (MT) 1.05-01 1.05E01 1.05E04 1.05E-04 1.05E-04 1.048-02 1.04E-02

Na2O, (NMT) 9.85E+02 9.84E+02 9.85E-01 9.85B-01 9.85E-01 9.75E+01 9.75E+01

Ni(OH)3, (a)

NL2FECN6, (M)

Ni2O3, (NIT) 2.68E+00 2.67E+00 2.68E-03 2.68E.03 2.68E-03 2.65E-01 2.65E-01

NiO, (MT) 1.M8-05 LOSE-05 LOSE-0 1.OSE-08 1.8E-08 1.07-06 1.07E-06

NpOm, (MT) 6.66E.05 6.65E-05 6.668-O 6.66E-08 6.66E- 6.59E-06 6.59E.06

OLIGOMER, (MT) I

P205, (MT) 3.75E+01 3.75E+01 3.75E-02 3.75E-02 3.75E-02 3.728+00 3.72E+00

PbO2, (T) 1.37-02 1.37E-02 1.37E-05 1.37E-05 1.37E-05 1.36E-03 1.36E-03

POLY. (NT) W

PuO2, (M) 5.53E-05 5.53E-05 5.53E-08 5.53E-S 5.53E-OS 5.48E-06 5.48E-06

S, (W)

Sim2, (MI) 2.20E+03 2.20E+03 2.20E+00 2.20E+00 2.20E+00 2.18E+02 2.18E+02
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WHC-SD-WM-EV-100 Rev. 0

Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Voaa Totl Lkcs 1.3n+07 7-79E+09 2.79E+07 2.77E+09 2.77E+09 3.82E+05 7.77E+09 3.32E+05 3.22E+05

Specific Gmity 1.OOE+00 1)03E+00 1.40E+00 1)0E+00 1.0E+00 1.00E+00 1.00E+00 100E+00 1)0E+00

TealMan ow. 'Ho ) 1.32E+04 2.79E+06 2.79F+04 2.77E+06 2.77E+06 3.23+M2 2.77E+06 3 +M 3.92E+02

CS and Be, (MCI)

TOWa MCi
M(OH4-. (Mr)

C+, (MT)

C02, Wr)

Cr(OH)4-, (ME)

Cr+3, (MT) --

C$+, (NM

DCPD, (NM)

FNCN6-3, (MT)
H+, (MT)

H20, (MT) 1.32E+04 3.11E+04 3.11E+02 3.06E+04 3.08E+04 3.82E+02 3.0E+04 3.82E+02 3.82E+02

H9, (MT)
i82, M)
K+, (NMT)

K n, Mf _ MT)

Li+, (ME)

ma02. (MT)

Mo+6. (MT)

?o04-2, (MT)

1(2. (NIT) 2.18E+06 2.18E+04 2.16E+06 2.16E+06 2.16E+06

N,+, (M_) - .

NH3, (MT)

NH4+, (T)

Ni +3, (ME)
INO (IT)
N02, (ME)

N02-, (WT)

N-9-, (MT)

02, (WT) 5.80E+05 5.80E+03 5.74E+05 5.74B+05 5.74E+05

OH-. (NMT ______ 
______

OUGOMER, (MT)

PTA-3, (M)

S04-2, (NIT) _ _ _

T o8 OqCzo (ME)_________ ___ ______ ______

A-318
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Table A-1A. Material Balance for Low-Level Waste Vitrification Flowsheet.

Tota MaW Plow, (T) 3.902+05 3.90E+03 3.6E+05 3.86E+00 1.93E-03 3.46E+00 3.86E+00 3.36E+05

C. ad Ba, (MCi) 6.93B-2 6.3E-04 6.36E-2 6.36E-07 3.43B-10 6.85-07 6.15E-07 6.86-02

Sr And Y, (Ma) 1.418-02 1.41B-04 1.40E-02 1.40B-07 7.00&-11 IA4-07 1.40E01 1.40E2-

To, (MO) 54R-04 _.54_06 _.5 -4 I.5B09 7.63E-_3 I___ 1.53E-09 1.53 . 4

TRU, (MCI) 1.21M3- 121-05 1.20E-03 1.2049 5.98E-12 1.2DOS 1.20 1.20B-03
Total MCi 8.43.02 t.tE-04 9.39E-02 2.39B-07 4.20&-10 2.39-07 8.39E-07 3.39302

Ag2o, (MT) 4.11B01 4.11&03 4.07B-01 4.07E06 2.04E-09 4.07E-06 4.07-06 4.07-01

A=2OS. (MT) 1.95E+04 1.95E+02 1.93E+04 1.93-01 9.65B-05 1.93-01 1.93E-01 1.93E+04

Am2O3, (MT) 3.44E-05 3.44B-07 3.41E-05 3.41E-10 1.71E-13 3.41E-10 3.41E-10 3.41E-05

A42O5, (M) 4.37-01 4.37E-03 4.33.01 4.33.06 2.16E-09 4.32E-06 4.12-06 4.33B01

B203, (M) 4.7+00 4.73-02 4.E2+00 4.22-05 2.41E-06 4.f2lE0S 4.42-05 4.22E+00

BO, (Mr) t.5-01 t.E& 8.76E-01 .76E-06 4.38-09 8.76E-06 .76E-06 3.76F-01
BOO, (Ml) 5.583I02 5.58-04 5.53B-02 5.53E-07 2.76B-10 5.52E-07 5.52E.07 5.53&02

B1203, (M) 2.93E+02 2.93E+00 2.90E+02 2.90E-03 1.45E-06 2.90E-03 2.90B.03 2.90E+02

Cancrinite, (MI)
C&O, (M,) 3.90E+04 3.90E+02 3.86E+04 3.86E-01 1.93F-04 K.E-O 3.86E-01 3.86E+04

Cdo, (M) 1.14E+01 1.14E-01 1.13E+01 1,13E-04 5.663-08 1.13E-04 1.13B-04 1.13H+01

Cc203, (NIT) 2.78E+02 2.78E+00 2.75E+02 2.75E-03 1.38E-06 2.75E-03 2.75-03 2.75E+02

Cr23, (MIT) 2.70E+02 2.70E+00 2.67E+02 2.67E-03 1.34E-06 2.67E-03 2.67E-03 2.67+02

CS20, (T) 8.94E-04 8.4-06 8.85E-04 8.5E-09 4.43E-12 8.85E-09 8.85E-09 8.853-04
CUO, (NfT) 2.60E-01 2.60E-03 2.573-01 2.57E-06 1.28-09 2.57-06 2.57E-06 2.57-01

DCPD, (T)

Pc203, (MT) 3.78E+03 3.78E+01 3.74E+03 3.74E-02 1.87E-05 3.74E-02 3.74E.02 3.74E+03
H2O. (NMT) 2.13E-04 2.13E-06 2.11E-04 2.11E-09 1.06-12 2.11E-09 2.11E-09 2.11-04

HgO. (NT) 2.09E+00 2.09&02 2.07E+00 2.07E305 1.04E-08 2.07E-05 2.07E-05 2.07E+00

K20, (MT) 2.58E+01 258E.01 2.55E+01 2.55E-04 1.28E-07 2.55E-04 2.55E-04 2.55E+01

La2O3, (NI) 2.48E+01 2.48E-01 2.46E+01 2.46E-04 1.23E-07 2.46E-04 2.46E.04 2.46E+01

L2O, (WT) 6.59P.02 6.59B-04 6.53B-02 6.53E-07 3.26E-10 6.52E-07 6.52-07 6.53E-02

MgO. (MT) 1.98E+01 198B.01 1.96E+01 1.96E-04 9.81E-OS 1.96E-04 1.96E,04 1.96E+01
MO2. (wT) 233E+02 2.333+00 2.31E+02 2.31E-03 1.15E-06 2.31E-03 2.31B-03 2.31E+02

MoO3. (NT) 1.04E+01 1.04-01 1.03E+01 1.03E-04 5.16E-08 1.033-04 1.03E-04 1.03E+01
NZO. (MT) 9.74E+04 9.74E+02 9.65E+04 9.65F-01 4.92E-04 9.643-01 9.64F-01 9.65E+04

NqOH)3. (NIT)

Ni2FECN6. (?.)

Wi203. (MT) 2.65E+02 2.65E+00 2.62E+02 2.62E,03 1.31E-06 2.62E-03 2.62-03 2.62E+02

Nio, (mT) 1.07P-03 1.07E-05 1.063-03 1.068-06 5.30E-12 1.068-09 1.063-06 1.06-03
?p 02 . (MT) 6.59B-03 6.59E-05 6.2E43 6.52E06 3.26E-11 6.52E-0 6.52B.0 6.52-03
OLIGOMER. (MT)

P205. (MT) 3.71E+03 3.71E+01 3.68E+03 3.683-02 1.84E-05 3.67E-02 3.67E.02 3.68E+03
PbO2. (MT) 1.36E+00 1.36E-02 1.353+00 1.35E-05 6.73E-09 L34E-05 1.34B-05 1.35E+00
POLY. (WT)
PuO2, (NIr) 5.47E-03 5.47E-05 5.42E-03 5.42E.08 2.71-11 5.42E-08 5.42E-08 5.42E-03

S. (T)
SiOI (T) 2.18E+05 2.18E+03 2.16E+05 2.16E+00 1.083-03 2.16E+00 2.16E+00 2.16E+05
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

UMNA *00" "'M 440

M03, (MT) 6.29E+O3 629E+01 6.22E+03 6.f2E-M 3.IIE.05 6.22EA2 6.22E-2 6.E+0

Slo, (M) 4.46&M 4.46-05 4.413W 4.41E-0 2.21-11 4.41E-M 4.413-0 4.413-W

T4O7. (MT) 1.42E2 1.42E-04 1.41M-2 1.41E-07 7.05B-11 1.413-07 1.413-07 1.41EW2

TiOz, (MT) 3.20E- 3.20B-04 3.163-02 3.16E-07 1.8E-10 3.16E-07 3.16E-07 3.16-02

Tot Org Csdboo, (MI)

U309, (MI) 1.09E+00 1.09E-02 1.06E+00 1.065-0 5.37E-09 1.073-O 1.07E-05 1.003+00

V205, (MT) 1.00-01 1.00B03 9.92E-02 9.92E-07 4.9GB-1 9.9107 9.91E-07 9.92E-2

W02, (wf) 1.10306 1.10E-0 1.09E-06 1.09-11 5.46E-15 1.09E-11 1.09F-11 1.09E-06

WO3, (MT) 2.123-01 2.12E43 2.10E-01 2.10E-06 1.05-09 2.10E-06 2.10E-06 2.10-01

ZaO, (M) 3.20E+01 3.20E-01 3.17E+01 3.17E-04 1.59E-07 3.17E-04 3.17E04 3.17E+01

Z102, (MI) 7.06E+02 7.06E+00 6.99E+02 6.99E-03 3.49E-06 6.98E-03 6.983-03 6.9E+02
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Vohus. Tco Lkun 144E+14 1.4E+14 1.4E+14 1.A4E+14 1.94E+14 .85E+10

Spoci&Gnity I.700+E+0 OE+00 E+OO 1.00E+00 1.OOE+00 1.OOE+00

ToSIMs.a ow.., (r) 1.*4+11 1.94E+11 1.4E+11 1.4E+11 1.E+11 1.5E+07

Cs amd Ba, (MCO)
TOW B~Mci)
Tooal M~i __

AI(0104-. OAT) ___

A7+3, (W)

Cl-, (MU _)_

CO, (M1)

C02, (NT)

Cr(OH)4-, (IM)

Cr+3, (MT)

.+, WNT ___

BD, (NIT) 1.4E+11 1.2+1111.24E+11 1.94E+11 1.94E+11 1.95E+07

FeCN6-3, (MT

H+. (MT)

H20, (MT)

Hg. (MI)

Hg2, (MT)

K+, (MT)

Li+, (MT)

Mo+6, (T)

MoO4-2, (IT)

142. (MIT) _ _ _- -

Na+, (NIT)

NH3, (MT)

NH4+. (M)
Ni+3,.(M) .-

NO, (MT) __ __ _ _ -- -

N02, (Nr)

N02-, (WT)

M43-. (T)

02, (MT) _ _ _

OH-, (M) -

OLIGOMER, (MT) 6.67E+03 6.67E+03 6.67E+03 6.67E+0316.67E+03

?FA-3, (MT)

S. (KT) 2.54E+05 24E+ 2.4E+5 2.54E+05 2.4E+O5

SOc-2 (NT)

To O C-sboc, (MU)
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.
ititIww - AW -R N

Tool se Flow, (M1) 3.6E+01 3.56B+05 3.6E+05 5.6E+05 3.36E+01 3.36E+01

Cs md Ba, (MCi) 6.6E-06 6.62.02 6.16202 6.86E2-0 6.86E-06 6.86E.06

Sr amd Y, OM) 1.40B-06 1.40E-02 1.40-02 1.40B-2 1.40E-06 1.40B.06

Tc. (MCi) 1.3I8O 143E-04 1.53-04 1.53-04 1.53E-8 1.30EA8

TRU, (MCI) 1.20E-07 1.20-03 1.20B-03 1.20E-03 1.20B-07 1.20E-07

ToWa MCi 8.39E-06 .39-02 3.39-02 3.39-02 8.39E06 9.39E-06

Ag2O, (M) 4.07E-05 4.07B101 4.072-01 4.07E-01 4.07&05 4.07E-05

Af203, (MT) 1.93E+00 1.93E+04 1.93E+04 1.93E+04 1.93E+00 1.93E+00

AM203, (M) 3.41-09 3.41-05 3.41-05 3.41-05 3.41E-09 3.41B-09

A1205, (M) 4.33-S 4.33-01 4.33-01 4.33E-01 4.33E-05 4.3305

B203, (M) 4X2-04 4.2B+00 4.22+00 4.2+00 4.2-04 4.2B-04

Bao., (MT) 8.76E-05 8.76E.01 8.76B01 8.76E-01 8.76E2-5 8.76E-05

BOO, (MT) 5.53E-06 5.53E-02 5.53-02 5.53E-02 5.53-06 5.53E-06

Bi2=, (MT) 2.90-02 2.90E+02 2.90E+02 2.90E+02 2.902 2.90&02

Cancriniwe, (Mr) _ __ _ __ _ _ _ _ _ _

CeO. (MT) 3.86E+00 3.86E+04 3.96E+04 3.86E+04 3.86E+00 3.96E+00

CO, QT) 1.132-03 1.13E+01 1.13E+01 1.13E+01 1.13E-03 1.13E.03

Cc2O3, (MT) 2.75E-02 2.75E+02 2.75E+02 2.75E+02 2.752-C 2.75E-02

Cr203, (M) 2.67-02 2.67E+02 2.67E+02 2.67E+02 2.67-02 2.67E-02

CAW, (T) 8.86E-8 2.86E-04 8.86-04 8.85E44 8.86E08 8.86&08

Coo, (M) 2.57E05 2.57E01 2.57-01 2.57E01 2.57&05 2.5705

DCPD, (MT) 1.22E+05
Pel20, (M) 3.74E-01 3.74E+03 3.74E+03 3.74E+03 3.74E-01 3.742-01

12o, (MI) 2.11-W 2.11E-04 2.11-04 2.11E-04 2.112-a 2.11E-0M

HgO, (mT) 2.072-04 2.07E+00 2.07E+00 2.07E+00 2.07E-4 2.07E-04

K20. (MT) 2.55-03 2.55E+01 2.55E+01 2.55E+01 2.55E-03 2.55E.03

LZ03. (MlT) 2.46E-03 2.46E+01 2.46E+01 2.46E+01 2.46E-03 2.46E-03

Li2O, (MT) 6.33-06 6.53E-02 6.53E-02 6.53E-02 6.53E-06 6.53E-06

M0, (MT) 1.%E-03 1.%E+01 1.96E+01 1.%E+01 1.962-03 1.96E-03

MnO2. (M) 2.312-C2 2.312+02 2.31E+02 2.31E+02 2.31E-02 2.312-02

MoO3, (M) 1.03E-O 1.03E+01 1.03E+01 1.03E+01 1.03-03 1.03E-03

N&20, (T) 9.65E+00 9.65E+04 9.65E+04 9.65E+04 9.65E+00 9.65E+00

NzOH)3, (MT)

Ni2FECN6, (MI)

Ni2O3, (MT) 2.62E-C2 2.62E+02 2.622+02 2.62E+02 2.62E-02 2.62E-02

NiO, (MT) 1.06E-07 1.06B-03 1.06E-03 1.06-03 1.06E-07 1.06E-07

NpQ2, (MT) 6.52B-07 6.522-03 6.52E-03 6.52E-03 6.52E-07 6.52E.07

OLIGOAMR, (MT) 4.41E-03

P205. (AT) 3.68E-01 3.68E+03 3.68E+03 3.68B+03 3.68E-01 3.682-01

PbO2. (MI) 1.35-04 1.35E+00 1.35E+00 1.35E+00 1.35E-04 1.35E-04

POLY, (M)

PuO2, (MT) 5.42207 5.42E-03 5.42E-03 5.42E-03 5.42E-07 5.42E47

S, (MT) 1.68E-01

5102, (MI) 2.16E+01 2.16E+05 2.16E+05 2.16E+05 2.16E+01 2.16E+01
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Table A-1A. Material Balance for Low-LeVel Waste Vitrification Flowsheet.

S03, (Mr) 6.&01 6.2E+03 6E+03 6.E+03 6.22E-01 6.22E-01

SrO, (MT) 4.41E-07 4.41E-03 4.41E03 4.41E-03 4.41E0-7 4.41E-07

Tc27, OM 1.411-06 1.41E-C2 1.41.02 1.41B.02 1.41e-06 1.41B-06

TiM, (MT) 3.16B-06 3.16E02 3.16-02 3.16002 3.16E-06 3.16B-06

Tot Org Catbon. (kM)

U0O, (mn) 1.0E-04 1.09E+00 1.08E+00 1.08E+00 1.08104 1.08-04

V205, (MT) 9.92f 6 9.92E-02 9.92E.02 9.92-02 9.92&06 9.92E.06

Was, (MT) 1.09E-10 1.09-06 1.09E-06 1.09E06 1.09E-10 1.090-10

W 3, (MI) 2.105-05 2.10-01 2.10E-01 2.10-01 2.10-05 2.10E.05

Zoo, (Ml) 3.17E-03 3.17E+01 3.17E+01 3.17E+01 3.17-03 3.17E-03

Zt2r, (NW) 6.99E0-2 6.99E+02 6.99E+02 6.99E+02 6.99-tn 6.99-02
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Volaw, Total ItA 1.153+10 1.152+10 2.79B+(17 11.9511+0 1.9513+07 2.79E+07 3.1611+03

Specific Gravity 1.00E+00 1.001+00 1.001+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Total Mw. Flow, (M) 1.15E+07 - SE+07 2.79E+04 1.951+04 1.95E+04 2.79E+04 3.36E+00

Ce aad B, AMCi)
Total MCi

AI(0104-. (lMl)

AZ+3, (M.1)

Cl-, (NmT)

C2, (MT)

CO. (Mr)
Co2, (MY)

Cr(OH4-, (MT)

Cr+3, W.r)

C+ (M)
DCPD, W.T) 1.85E+07 1.851+07

FCN6-3, (M)

H+, (MT)

1120, (MT) 3.111+02 1.952+04 1.95E+04 3.111+02 3.86E+00

Hg, (MT)
Hg2, (MT)

K+, (MT)

Kern, Mr)

Li+, (MI)

MnO2, (M)

Mo+6, (MT)

Mo04-2, (M )
N2, (MT) 2.181+04 2.18E+04

N&+, (MT)

NH3, (MT)
NH4+. (MT)

Ni+3, (MT)

NO, (MT)

NO2, (MT)

NO2., (NT)

NO3-, (M)
02, (MT) 5.80E+03 5.80E+03

OH-, (M)
OLIGOMER, (M)

PTA-3, (MT)
S, (NMT)

S04-2, (mT)

Tot Org Carbon, (MT)
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

T M90E+ 3.90E+03 3.90E+03 3.90E+03 3.90-0

CS ad Ba, (Ala) 6.93E-04 6.93E.04 6.93E-04 6.93E-04 6.93E-09

sr ad Y, (MCi) 1.41E-04 1.41E-04 1.41E-04 1.41-04 1.41E-09

T1 M) 3.54206 1.4E-06 1.42-06 1.4E-06 1.42-11

TRU, i) 1. 5 1.1E-M5 1.21E- 1.21205 1.21-10

ToW MG 8.48E-04 8.48-04 3.48E-04 8.48-04 1.482-09

Ag20, QM) 4.11E-03 4.11E-03 4.12FeW 4.11E-03 4.11E-0S

A120, (M 1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95-03

AnMm (.M) 3.44E-07 3.44B-07 3.44E-07 3.44B-07 3.445-12

As2as, (m) 4.37E-M 4.37E-03 4.37FAM 4.37E-03 4.37E-M

B203, (NM) 4.A7E-C2 4.97E-02 4.97FA2 4.97E4M 4.97E-07

B&O, (WM E8.85-03 8.85203 8.85-03 S.85&03 S.8-M

BCO, (MI) 5.58-04 5.58E-04 5.8-04 5.E-04 5.5B-09

BUM, T 2.93E+00 2.93E+00 2.93E+00 2.93E+00 2.93E-05

co, (Im) 3.90E+02 3.90E+02 3.90E+02 3.90E+02 3.902-03

CdO, (NM) 1.14-01 1.14E-01 1.14-01 1.14B-01 1.14F,6

Ce2m, (MT) 2.78E+00 2.78E+00 2.78E+00 2.782+00 2.782-05

Cr203, (Na) 2.70E+00 2.70E+00 2.70E+00 2.70E+00 2.70E-05

C12o, (m) t.94E-06 2.94E-06 3.94E-06 8.942-06 9.94F11

CuO, (T) 2.60-03 2.60E-03 2.60E-03 2.60E-03 2.602-0

DCPD, (NMT)

F203, (?.) 3.78E+01 3.782+01 3.78E+01 3.78E+01 3.78E-04

H20. (M) 2.13E-06 2.13E-06 2.13E-06 2.13E-06 2.13E-11

HgO, (MT) 2.09E-02 2.09E-02 2.09-02 2.09E-02 2.092-07

K2o, (MT) 2.58E-01 2.8E-01 2.58E-01 2.58E-01 2.58-06

L.203. (MT) 248E-01 2.48E-01 2.482-01 2.48-01 2.48E-06

L20. (MT) 6.59E-04 6.59E-04 6.59E-04 6.59-04 6.59-09

MgO, (IM) 1.98E.01 1.98-01 1.98E-01 1.92E-01 1.91E-06

MNO2. (NIT) 2.33E+00 2.33E+00 2.33E+00 2.33E+00 2.33-05

Mo0, (MI) 1.04-01 1.04-01 1.04E-01 1.04E-01 1.04E-06

Na2. (MT) 9.74E+02 9.74E+02 9.74E+02 9.74E+02 9.74E-03

Ni(OH)3, (MT)

Ni2FECN6, (T)

Ni2O3. (MT') 2.65E+00 2.65E+00 2.65B+00 2.65E+00 2.65E-05

NiO. (MT) 1.07E-05 1.07E-05 1.07E-05 1.072-05 1.07E-10

NpO, (MT) 6.59E-05 6.59E-05 6.59E-05 6.59-05 6.59P-10

OLGOMER, (MI)

P205, (MT) 3.71E+01 3.71E+01 3.71E+01 3.71E+01 3.71-04

Pb2. (MT) 1.36F-02 1.36E-02 1.36E-02 1.36-02 1.36-07

POLY, (NIr)

PuO2. (Mr) 5.47205 5.47E-05 5.47E-05 5.47E-05 5.47E-10

S, (MT) 1 1 1

.Si2, (NM)21B 2.18E+0312.18H+03 12.18F+03 I2.18B-2
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Table A-lA. Material Balance for Low-Izvel Waste Vitrification Flowsheet.

S03, (MI) 6.29E+01 6.29E+01 6.29E+01 6.29E+01 6.29E-04

SrO, (1) 4.46E-05 4.46B45 4.46E-4 4.46E-05 4.46E-10

Td207, (MI) 1.42E-04 1.42E-04 1.42E04 1.42E04 1.42H09
Tial, (MI) 3.2E-04 3.2DB-04 3.20E-04 3.20E-04 3.2009
Tot OKI Cgbo, (MI)

us8, (mr)- 1.09&0 1.095M, 1.09F-M 1.09E-02 1.09F-07
V205, (Mf) 1.0GB-o i.0-s .ooE-o . -03 .E

W02, (CM) 1.108-Os LIE-OS 1.10E-C 1.108-0 1.10E-13
W03, (MT) 2.-03 2.12E03 2.12E-03 2.12E-03 2.12E8-

ZaO, (MT) 3.20E-01 3.20B-01 3.20B-01 3.20-01 3.208-06
ZtOZ, (MT) 7.06E+00 7.06E+00 7.06E+00 7.06E+00 7.06-05
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Table A-lA. Material Balance for Low-Ivel Waste Vitrification Flowsheet.

Volume, Total LUeri 2.79E+07 3S6E+03 3.A6E+03 9.94E+09 7.S0E+M 9.62E+09 1.20E+09 9.71E+08 1.04E+03

Specific Gravhy 1.00E+00 1.00E+00 1.00E+00 - 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.98E+00

ToA LMm. Rlow, OM) 2.79E+04 3.86E+00 3.6E+00 9.94E+06 7.50E+05 9.62E+06 1.20E+05 8.71E+05 2.06E+00

Cm and Ba, (fACi)

Total MCi
A(OHW-, (MT}
AI+3, (hM)

CI-, (R)
C32, (M 3.1SE+02 3.15E+02

CO, (m 1.76E+03 1.76E+03

C02, (m 1.36E+05 1.36E+05

Cr(OH)4-, (NM)

Cr+3, (MT)

C*+, (Nfr)

DCPD, WMT

FaCN6-3, (NM

H+, W 5.54E-01 2.77E-02 5.26E-01 6.78E-03 3.45E-02 3.27E-02

H20, (WT) 3.IE+02 3.86E+00 3.86E+00 9.84E+06 5.79E+05 9.62E+06 1.20E+05 6.99E+05

Hg (N)

H2, (NM

K+ , (MT)

Li+. (NMT)

MNom, (MT)

Mo+6, (T)

MO4-2, (M)

N, (IT) 2.18E+04 1.24E+04 1.24E+04

Na+, (MT)

NH3, (M) $E.7+00 9.3E+00

NH4+, (IM

Ni+3, WM)

NO, (T) 8.13E+02 .13E+02

N02, (MT) 4.98E+03 4.90E+03

N02-,.(MT)

N03-, (MT) 3.43E+01 1.72E+00 3.26E+01 4.20E-01 2.14E+00 2.03E+00

02, (MT) 5.50E+03 1.57E+04 1.57E+04
OH.. (MT)
OLIGOMER, (NT)

PTA-3, (MT)

S. (MI)

S04-2, (MT)

Tot Org Carbon, (MT)
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Total Mam. Flow, (M) 1.95B45 3.90B-02 3.90E-02

C. ..d Ba, Oda) 3.460-12 6.92B09 6.92E-09
Sr and Y, (MCa) 7.072-13 1.413-09 1.413-09

F, ) 7.71E-15 154-11 154E-11

fl, Ml) 6.04E-14 1.11M-1 121&-10

Total Ma 4.24-12 2.47B.09 8.47B-09
A820. (MI) 2.06E-11 4.11E-0 4.11E-06

A203, (M) 9.74B-07 1.95E-03 1.95&03

A=203, (MT) 1.72P15 3.44E-12 3.44F,12
Aa.205, (MT) 2.18B-11 4.37&0 4.37E0 .

BIS, (Mi) 2.43B-10 4.87-07 4.87&-07

3.0, (M) 4.43E-11 .ASE-OS 8.85E-M
BcO, (MT) 2.79F12 5.58-09 5.58-09

B23, (MT) 1.47E-08 2.93B-05 2.93B.05

Caicrinite, (MT)_ __ _ __ ___ _ _ __ _ _

C.o, (MT) 1.95E-06 3.90E-03 3.90.03

Cdo, (MT) 5.72E-10 1.14E.06 1.14E-06

CQ203, (MI) 1.39206 2.780-05 2.7805

C203, (MT) 1.35306 2.7DB-5 2.70B-05

C2O, (MT) 4.47E-14 8.943-11 8.94E-11

CUO, (MT) 1.30E-11 2.59E-06 2.59E-08

DCD, (MT)
Fe2O3, (MT) 1.893-07 3.78E.04 3.78E-04

20. (MIT) 1.073-14 2.13F,11 2.13E-11

HgO, (MT) 1.05E-10 2.09E-07 2.09E-07

KO, (Mr) 1.29B-09 2.583-06 2.58E-06

L203, (MT) 1.24E-09 2.48E.06 2.482-06

[U20, (MT) 3.30E-12 6.59E-09 6.59E-09

MgO, (M) 9.91F-10 1.98E-06 1.98E-06

MnOZ, (M) 1.173-f 2.33E-05 2.33B.05

MoO3, (MT) 5.212-10 1.042-06 1.04E-06

Nm2O, (MI) 4.87E-06 9.74-03 9.74-03

Ni(OH)3, (MT)

Ni2FECN6, (M)
Ni203, (MI) 1.32E-08 2.65E-05 2.65E-05

NiO, (Mr) 5.36E-14 1.07E.10 1.07E-10

NP42. (MI) 3.19E-13 6.58-10 6.58E-10

OLIGOMER. (MI)

P205, (MI) 1.86E-07 3.71E-04 3.71E-04

PbO2. (M) 6.79E-11 1.36E-07 1.36E-07

POLY, (MI)

PUO2, (MT) 2.74E-13 5.47E-10 5.47B-10

siO2, (M) 1.09E-05 2.18-02 2.18E-02
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

S03, (ME) 3.14-07 6.21E-04 6.28E-04

Sro, (MI) 2.23E-13 4.46-10 4.46E-10

Ta2O7, (?.) 7.12E-13 1.42B-09 1.42E09

Tia2, (WI) 1.60E-2 3.19E.09 3.19E-09

TotO;ggCrbo .(T)-

UO. (M) 5.43F-11 1.09-07 1.09-E07

v20S, (Nfl5.01E-12 1.00-06 1.00E-06

WO2, (MI) 5.51E-17 1.10-13 1.10E-13

WO3, (M) 1.06E-11 2.12E-O 2.12-08

ZoO, (NT) 1.60E-09 3.20B-06 3.20E-06

Zr02, (KIT) 3.533-06 7.05305 7.05-05
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Table A-IA. Material Balance for Low-Lvel Waste Vitrification Flowsheet.

Voum, Tol -AM 8.71E+0 9.71E+04 1.76E+06 6.95E+09 1.7E+03 3E33+09 9.96E+09 2.19E-07 1.76E+08

Specific Gavty 1.001+00 1.00E+00 10011+00 1.001+00 1391+00 1.09E+00 1.00E+00 1.001+00 1.00E+00

Total Ma Plow, (M) 6.71E+05 8.71E+05 1.76B+05 6.95E+05 2.191+00 3.53E+05 9.96E+06 2.19P-10 1.76E+05

C.dB, (MCI) B4 0m
Total MCi

A(O)4-, (MT)

A1+3, (MO

C1-, (IT)

C12, (NM 3.151+02 3.15E+02 3.15E+02 3.15E+02

CO. (M) 1.76E+03 1.76E+03 1.76E+03

C2, (MT) 1.361+05 1.36E+05 1.36E+05 1.361+05

Cr(OH)4-, (MT)

Cr+3, (MT)

CS+, (MT)

DCPD, (vM)

FcCN6-3, (WT)

H+, (MT) 1.721-03 1.72E-03 3.45E-05 1.69E-03 1.98E-02 1.99E-02 5.60E-01 3.45E-05

H2O, (MT) 6.99E+05 6.99E+05 4.54E+03 6.95E+05 9.43E-01 3.53E+05 9.96E+06 2.19F-10 4.541+03

Hg, (MT)

H92, (MT

K+, (MT)

Kaoa, MY)
Li+, (MT)
M.02,(?M)

Mo+6, (WT)

MoO4-2, (NT)

N2. (MT) 1.24E+04 1.24E+04 1.24E+04 1.24E+04
Na+, (WT)

NH3, (MT) 8.38E+00 8.38E+00 8.38E+00 8.38E+00
NH4+, (MT)
Ni+3, (T)

NO. (MT) 8.13E+02 5.13E+02 8.13E+02 8.13E+02
NO2, (MT) 4.9E+03 4.98E+03 4.991+03

N02-, (MT)

NO3-, (MT) 1.071-01 1.071-01 2.141-03 1.05E-01 1.23E+00 1.232+00 3.47E+01 2.14E-03

02, (MT) 1.57E+04 1.57E+04 172+04 1.57E+04
OH-, (O)
OLIGOMER, (M)

PTA-3, (MT)

S. (MT)
S04-2, (NMT)

Tot Olt Carbo, (M)
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WHC-SD-WM-EV-100 Rev. 0

Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

S03, (&M

T2o, (M)

TiM, (T

Tat Oct Cabo&. (NM)

U306, (MD)

wd2, (hmT
W03, (&M)

zno, (wT

ZrO2, WMT
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WHC-SD-WM-EV-100 Rev. 0

Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Total MW low, (&M)

Cs sad B&, (Mai)

Sr am Y, mr)

TRU. (MG)

AaOS, (M)

B203, (ME)

BAO, (Nm)
BoO, (hM
Bi23, (WT

C;.crinite, (NM

Amo, (Mr)-

Cam, (MI)

C2O3, (hM)

C'20i, (M)

Ca, (m)

C4O, (Mr) ___ ___

DCPD, (MT)
Fc2OS, (MI) ______ _______

H20, (MT)
HgO, (MT)

K2, (M)
L.203, (MT)

L20, (M)

Mg0, (MT) _________

MnSf2, (NIT) _ _ _ _ _ _ _ _ _ _ _ _

MoO3, (MI)

Na20. Q.T) _ _ _ ___ ___ ___ _ _ _

NI(O3, (T)

NiPECN6. (Mr)

NiZO3, (MT) ___ _ _ _ ___

NiO, (M)
1402, (MI) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

OLIGOMER, (M)

P205, (Mr) _ __ _ _ _ _ _ _ _ _

PbO2, (MI)
POLY, (MT)

PuO2, (MT)

S, (MT)

SiOA, (MT)
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Table A-IA. Material Balance for Low-LeVel Waste Vitrification Flowsheet.

sCO, (&M)

TC2M7, (M).

Tim, Qm)
TSC, ()M

V205, (W)
WT2, m_
W03, W)

z.o, (mr)
zvm. (MT )
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

___________ 4O LEE*~~ rv

Volume, TtaLitM 1.79E+08 3.07E+06

Specifi Gaity 1.00E+00 1.00E+00

Totl Mwa Flow, (Mr) 1.79E+05 3.07E+03

CA .. a B4, (04Q)

TOa Mci

AI(OH)4-, (MT)

A+3, (M)
-. Mr)

cu, (Mr) 3.15E+02

CO. (r) 1.76E+03

C02, (M) 1.36E+05

Cr(OH)4-, (MY)

0r+3, (MT)

Cs+, (MY) ______ ____ ___

DCPD, (MT)

FecN6-3, (MT)

H+, (M) 3.45E-05

H2O, (MT) 9.36E+03

HZ, (MT)

H82, (MY)
K+, (M)

Kmnoc, MT)

Li+, (MY)

MAO2, (MT)

Wo+6, (MT)

MoO4-2, (MT)

N2, (MT) 1.68E+04

Na+, (MT)

NH3. (MT) 3.65E+01 3.07E+03

NH4+, (MT)

Ni+3, (MT)

NO. (MT) 8.13E+00

NO2 (MY) 6.22E+01

NO2-, (MT)

N03-, (MI) 2.14E-03

02, (MY) 1.53E+04

OH-, (MY)

OLIGOMER, (MY)

PTA-3. (MY)

S ) (MT)

S04-2, (wT)

Tot Orq cacbon, (M1)
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9513385- I~W-SD-WM-EV-l00 Rev. 0

Table A-IA. Material Balance for Lw-Level Waste Vitrification Flowsheet.

4' R'S v~*& t c-*

Voume, Total Lker 1.J7+03
Spocific Gcvhy 1.39E+00

Total Mw.. Flow, (M) 2.19E+00

C; a.d Ba, (04a)

Tool MCi
AM(01H4, (ME) ______ 

___

A1+3, (M)

CI-, MT) __ ___ _ _ _

Cl2, (ME)

CC, (MT)
CO2, (MT) _ _ _ _ _ _

Cr(OH)4., (MT)

Cr+3, (MT)
C.+, (Mr)
DCPD, (ME)
oCN-3, (M)

H+. (MT) 1.99E-02
H20, (M) 9.43E-01

Hg, (MT)

Hg2, (M)
K+, (ME)

Kne oe, ME)

Li+, (ME)

lnOz, (Mr)
Mo+6, (MT)

MoO4-2. (MT)

NW. (MT)

Na+, (MT)

NH3, (MT)

NM64+, (MT)
Ni+3, (MT)

NO. (MT)

N02, (MT)

N02-, (MT)

NO3-, (MT) 1.23B+00
02. (MT)
OH-, (MT)
OUGOMER, (MT)
PTA-3, (MT)

S. (MT)
S04-2, (MT)

Tot Ox Carboc, (ME)
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Table A-1A. Miaterial Balance for Iow-Level Waste Vitrification Flowsheet.

TOWa M s plw,. (IM)

CA amd B4, (M40)

Sr .. d Y, (MCi)

TRU, (mai)

A620, (IM
AM2O, (M

Am2O3, (Mr)

AmaW, (NM

B203, WMT

BOO, (IM

BUM, (M

Camwriniwe, (bM

Cao, (WT

CdO, O(M

camO, (IM)

Cr2O3, (Wr

ciao, (Wr

Cuo, (?M
DCPD, (MTf)

Re203, (NM)

H20. QVM

HgO, (NM

K20, (?AT)
LA203, (MT)

Ui20, WMT

M. ,<mo

Mam2, (?m

mom3, (MT

N420, (Wr

NiOH)3,<M)

Ni2FECN6, (WT

Mi203, (Iff)

NiO, WMr

NpO-I, (W

OLIGOMER, (Wr

P205. (.M

PbO2,<QM)

POLY, (?M)
Pum2, (MTr)

S, (MTf)

SEE2, (MTI)I I

WHC-SD)-WM-EV-100 Rev. 0
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Table A-IA. Material Balance for Law-Level Waste Vitrification Flowsheet.

Voivac, Tol Liu"_

sP-i Grvity
TOl U.. PloW'W. (1M)

Cs and Ba, (MX1)

M(OH)4-. (ME)

Z+3, (MT)
C1-, (wr

Cl2, (MT)

Co, (Mr)

CO2, (?m

Cr(OH)4-, (M)
Cr+3, (MT)

Cs+, (MT)

DCPD, (Mr)
FcCN6-3, (MT)

H+, (MT)
H2a, (M)

Hg, (ME)

HgZ, (MT)

K+, (MT)
Kx . MD)
Li+. (ME)

MnO2, (ME)
Mo+, (ME)
MoO4-2, (ME)

N2, (MT)

Na+, (ME)

NH3, (.M)

NH4+, (ME)

Ni+3, (MT)

NO, (OT)

N02. (MT)

N02-. (MT)

N03-. (MT)

02. (MT)
OH-, (MT)
OLIGOMER, (ME)

FTA-3. (ME)

S. (OA)
S04-2, (MT)
Tot Org Carbon, (MT)
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WHC-SD-WM-EV-00 Rev. 0

Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

0100_______ IB H -1 M

Toal Ma. Plow, (e)

CS .md Ba, (O)

Sr amd Y, (Ma)

Tc, (MCi)
TRU, (MCi)

TOW ci
A&20, (ME)
AUO3, (M)
Am2O3, (M
A405, (MI)

B2O3, (M)

B&O, (MT)

BCO, (m)

M203, (MT)

C..riw,<Mr) -

C.O, (bi)
CdO, (M)
Cr203, (ME) _ _

Cr2O3, (MT)

C20, (NM)
CUO, (ME)

DCPD, (ME)

FP203, (WT)
HZO, (NmT)
HgO, (ME)
K20, (Mr) ,

L.203, (Mr)

L20. (ME)

M 0. (iT)
M.O, (ME)
MoOm, (ME)

Na2O, (ME)
Ni(OI)3, (MT)

Ni2FECN6, (T)
N203, (MT)

NiO, (ME)
NpOZ, (M)
OLIGOMER, (Mr)
P205, (ME)

Pb2, (MT)

POLY. (MT)

PuO2, (M)
S, (MT)

SiO2, (bm)

A-346
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WHC-SD-WM-EV-100 Rev. V

Table A-1A. Material Balance for Low-Level Waste Vitrification Flowsheet.

Vlune, Tsd Lkae 2.94E+09 9.96E+05 I.93E+0 1.43E-09 3.93E+08 t.93E+06 8.S7E+

Specifc G.viy 1.00E+00 1.00E+00 1.00E+00 14E+00 1.00E+00 1.0E+00 1.OE+00

Tota Ma.. Plw. (M. ) .94E+05 8.9E+M 2.93B+05 2.19E-12 2.93E+05 2.93E+05 L.IE+05

Ca and Ba, (hC)
Total MC
M(OH)4-, (MT)

M+3, (ME)
C-, (MT)
C12, (hM)

CO, (MT)

Co2. (m)

Cr(OH)4-, (M)
Cr+3, (MT)
C0+, (hm)
DCPD, (MT)
FECN6-3, (M)
H+, (MT)

M2o, (MT) 8.94E+05 8.96E+M 8.913+05 1.10,-12 8.93E+05 8.93E+05 8.87E+05

Hg, (MT)
Hg2, (MT)

K+, (MT)

Kn=, MT)

Li+, (ME)

MN60, (MT)
Mo+6, (MT)

MoO4-2. (NT)
N2, (MT)

Na+. (Mr) 6.30E-13 6.30E-13 6.30E-13 6.26E-13

NH3, OAT)

NH4+, (MT)
Ni+3, (MT)

NO. (MT)

NO2. (NT)

402-, (MT)

N03-, (MT)

02, (MT)

OH-., (M) 4.66E-13 4.66E-13 4.66E.13 4.63P-13

OLIGOMER. (WT)

PTA-3, (MT)

S, (MT)

304-2. (T)
Tot Org Carton, (NMT)
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Tow MaW. now, (E)

CS .. B., PMAs)
Sr md Y, (mC)

To. 0Wa) ___ ______

TRU. (MCi)

TotW MCi
Ag20, (KM)

A23, (NM)
A M, __T

An2OS, (NT)
B20, (MT)

Bao, (M)

BoO, (Nf)

B2m, (M)
Can=iniw, (Nr)

coo, (Pm
CdO, (M)
Ce2m3, (Mr)
Cr23, (M)

CiaO, (MT)
Cao, (Nm)

DCPD, (NM)

FB2OS, (WT)

H2O. (NM)
HgO, (NM)

K20, (r)
LA203, (MT)
Li20, (MT)

MgO. (MT)

MnO2, (MT)

MoO3, (Mr)

N.20. (MT)

Ni(OH)3, (MT)

Ni2FECN6, (NM)

NIO3, (M)

NiO, (C)
NpO2, (WC)
OLIGOMER, (MT)

Plo5. (wT)

PbOI. (MT)
POLY, (MT)
PuO2, (ME)

S, (M)
Simf, (Nm)
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Voyhc, TOa Lkcn 1.93E+M 1.93E+M 193E+M 2.9$E+09

Sp-cic Ggrvjty 1.OOE+00 100E+0 1.00E+00 1.00E+00

Total Mam. low, (MY) 1.93E-01 1 1 1.932-01 2.98E+06

Ca and Ba, (MCi)

Total Mci

AI(OH)-, (MT)
A+3, (MT)

Cl-, (NJ)

Cfl, (MT) 3.15E+02

CO, (M 1.76E+03

CO, (NC) 136E+05

Cr(OH)4-, (-M)
Cr+3, (Mr)

cs+, (MT)
DCPD, (MT)

FPCN6-3, (ME)

H+, (NT) 3.45B-05

H20, (MT) 1.93E.01 1.93E.01 1.93-01 4.95E+04

Hg, (Ml) __________ 
___

HgZ. (MT)
i+, (NM)

Karsne, MT) _

Li+, (?T)

MnOZ, (MT) __ __ _

Mo+6, (MY)

MoO4-2, (MT)

N2, (MT) 2.20E+06

Na+, (MT)
NH3, (MI) 3.65E+01

NH4+. (MT)

Ni+3, (MT)

NO. (M) 8.13E+00

N02, (MT) 6.22E+01

NO-, (MT)
NO3-, (MN) 2.14E-03

02, (MiT) 5.95E+05

OH-. (MT)

OLIGOMER, (MT)

FA-3, (M)
S, (WT)

So4-2, (MT)
Tot Org CArbon, (M)
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Tsm! nM.. Plow, (MI) -95&-03 1.95E-03 9.74E-07

C and Ba, (MCi) 3.462-10 3.46E-10 1.73E-13

Sr aml Y, (M) 7.07211 7.07F-11 3.54E-14

TC, (MC) 7.71E-13 7.71E-13 3A6&16

TRU, (MCi) 6.03B-12 6.032-12 3.02E-15

TOal Mci 4.24E-10 4.24P-10 2.12E-13

,920. (M) 2.06E-09 2.06E-09 1.03E-12

AO, (N) 9.74B-05 9.74-05 4.87B-09

Am23, (M) 1.72,-13 1.72E-13 .61-17

AmaO, (MC) 2.12E-09 2.18E-09 1.09F-12

B203, (NC) 2.43-06 2.43E-06 1.22E-11

B.O, (mT) 4.42B-09 4.42E-09 2.212-12

BoO, (WC) 2.79E-10 2.79F,10 1.40E-13

B=2s, (MI) 1.47E-06 1.47E-06 7.33F-10

Cancrizito, (MT)

C&O, (MT) 1.95E04 1.95E-04 9.742-r

CdO, (Mr) 5.1E-0M 5.71E-08 2.862-11

Ce2OS, (MT) 1.39E-06 1.39E-06 6.942-10

Cr203, (NMT) 1.35E-06 1.35E-06 6.75E-10

C.2O, (MT) 4.47E-12 4.47F-12 2.24F-15

CUO, (MT) 1.30E-09 1.30E-09 6.49P-13

DCPD, (MT) I

Fe2O3, (MI) 1.89B-05 1.89E-05 9.45E-09

H20, (MT) 1.07-12 1.072-12 5.34E-16

HgO, (MT) 1.05-08 1.05B-08 5.23E-12

K=0, (MT) 1.29E-07 1292.07 6.45E-11

L.203. (MT) 1.24E-07 1.24E-07 6.21E-11

LiO. (MIr) 3.30E-10 3.30E-10 1.65B-13

MgO, (MT) 9.91E-0 9.91E-08 4.96 11

Mamb, (mT) 1.16E-06 1.16E-06 5.82E-10

MoO, (MT) 5.21E-08 5.21E-0 2.60-11

Na2O, (NC) 4.87E.04 4.87E-04 2.44-07

Ni(OH)3, (MT)

Ni2FECN6, (MT)

Ni2O3, (MT) 1.32B-06 1.32E-06 6.62E-10

NiO. (MT) 5.36P,12 5.362-12 2.682-15

NpCC. (MT) 329E-11 3.29E-11 1.65E-14

OLIGOMER, (MT)

P205. (MT) 1.86E-05 1.86E-05 9.28-09

Pb. (NT) 6.79E-09 6.79E-09 3.40B-12

POLY, (MT)

PUO2, (kC) 2.742-11 2.74E-11 1.372-14

S, (&)

SiO, (MIT) 1.09E-03 1.09E-03 5.45207
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Table A-lA. Material Balance for Low-Ievel Waste Vitrification Flowsheet.

S0, )3.14-05 3.14E-05 1.57&Mf

,-2.23-11 
2.23E-11 1.11 14

7.12E-11 7.12E-11 3.-,14

Ti2, () 1.60E-10 1.60E-10 7.99E-14

TMt Org Corba, (WT

U30, (M) 5.43B-09 5.43E-09 2.71E-12

V205, WM) 5.01F-10 5.01E-10 2.503-13

W02, M 5.51-15 5.13-15 2.763-18

W03, (M 1.063-09 1.06E-09 5.29-13

ZaO, (MD) 1.60E-07 1.60E07 8.01F-11

Zzm. (MN) 3.53B-06 3.53E06 1.76E-09
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Vohtc, ToW Mic 3.6E+07 4A5E+0 4.5E+08 3.86E+07 3.86E+07 4.95E+06

SpciwGramVity 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Totl M s How, (W) 3.*6E+04 4.5E+05 4.S5E+05 3.36E+04 3.86E+04 4.5E+05

C, amd Be, (M

TOWa MCi

Cf(OH)4-, (Mr)

Ar+3, (Ml)

C1, (mT)

C12, (M_

C02, (NM

Cr(OH)4-, (T)

Cr+3, (m
!C+, (MT)

DCPD, (M)

FCN-3, (M

H+, (WT)

H20, (T) 3.36E+04 3.96E+04 3.6E+04

H, (NM)

Hg2, (T

K+, (MT)
KN14+, Mn)

Li+, (m)

MNO, (T)

?&+6, (M)

N2. (vM) 3.93E+05 3.33E+05 3.83E+05

Na+, (MT)

NH3, (AM)

NH4+, (ff)

Ni+3, (MT)

NO (M,

NO2, (N)

N02. (MT)

N0-, (MT)

02, (MT) 1.02E+05 1.02E+05 1.02E+05
OH-, ( M)
OLIGOMEIR, (?M)

FrrA-3, (NM

i, (Nm)

S042, (MT)

Tot Org C-rbom, WM)
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Table A-IA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Total Mas Pow,(ME) 3.90E+M2 3.90E+02 3.90E+02 3.90E+02 1.95201 2.65E+05

Ca ad Ba, (MCI) 6.93-05 6.93E-05 6.93B-05 6.93E-0 3.472-08

Sr and Y, (MCI) 1.42E-05 1.42E45 1.42B-05 1.42-05 7.00-09

Te, (MCi) 1.548-07 1.54E-07 1.54-07 1.54E-07 7.72E-11

TRU, (MCI) 1.21E-06 121E-06 1.21E-06 1.21E-06 6.04E-10

Totl MCi SAE-05 848E-05 S.4E-05 8.48E-05 4.24B48

A420, (MT) 4.12E.04 4.12204 4.112-04 4.11E.04 2.06E.07

An2(3, (MT) 1.95E+01 1.95E+01 1.95E+01 1.95E+01 9.75E-3 1.16E+04

Am203, (M) 3.45E.- 3.45B-M 3.45E.09 3.45E.W 1.72E-11

A205, (M) 4.37-04 4.37-04 4.37&04 4.372-04 2.192-07

H203, (WT) 4. 4.273 4.14-03 4173-03 4.7-03 2.44B-06

BaO, (ME) 3.86E-04 8.96E-04 3.36E-04 3.86204 4.43E-07

BoO, (Mr) 5.59E-05 5.59E-05 5.58E-05 5.58E-05 2.79-08

B1203, (ME) 2.94E-01 2.94E-01 2.93E-01 2.93E-01 1.47E-04

Cawinite, (M)

CEO, (MT) 3.90E+01 3.90E+01 3.90E+01 3.90E+01 1.952-02 3.84E+04

Cdo, (M) 1.14E-02 1.14E2- 1.14E-02 1.14E-02 5.72E-06

Cc2O3, (Mr) 2.78E-01 2.78E-01 2.78E-01 2.78E-01 1.39e04

C203, (M) 2.70-01 2.70E-01 2.70E-01 2.702-01 1.35E04

Cs2O, (MT) 8.95-07 8.95B.07 9.95E-07 8.95E-07 4.48-10

CUO, (ME) 2.60E-04 2.60E-04 2.60E-04 2.60E-04 1.30E-07

DCPD, (ME)

FE03, (ME) 3.78E+00 3.78E+00 3.78E+00 3.78E+00 1.89E-03

H20, (MT) 2.14E-07 2.14E-07 2.14E-07 2.14E07 1.072-10
fgO, (MT) 2.09E-03 2.09E-03 2.09E-03 2.09E-03 1.052-06

K120, (MT) 2.58E-02 2.58E-02 2.58E-02 2.582-02 1.29E-05

l203, (ME) 2.49-02 2.49E-02 2.48E-02 2.482-02 1.24E-05

L20, (MT) 6.60-05 6.60E-05 6.60E-05 6.60E-05 3.30-08

MgO, (MT) 1.98B.02 1.98E-02 1.98E-02 1.98B-02 9.92E.06

MnO2, (MT) 2.33E-01 2.33E-01 2.33E-01 2.33E-01 1.17E-04

MoO3. (ME) 1.04E-02 1.04E-02 1.04E-02 1.04E-02 5.21E-06

N&20, (ME) 9.75E+01 9.75E+01 9.75E+01 9.75E+01 4.SSE-02

Ni(OH)3. (MT)

Ni2FECN6, (ME)

Ni203, (MT) 2.65E-01 2.65-01 2.65E-01 2.65E.01 1.32-04

NiO, (MT) 1.07E-06 1.07E-06 1.07E-06 1.07E-06 5.36E-10

NpO2, (ME) 6.59E-06 6.59E-06 6.59E-06 6.59E-06 3.30E-09

OLIGOMER, (MT)

P205. (T) 3.72E+00 3.72E+00 3.71E+00 3.71E+00 1.86E-03

PbO2, (MT) 1.36E-03 1.36E-03 1.36E-03 1.362-03 6.80E-07

POLY, (M)
Pu02. (MT) 5.48E-06 5.48E-06 5.48E-06 5.48E-06 2.74E-09

S. (ME)
Si02. (MI) 2.18E+02 2.18E+02 2.18E+02 2.18E+02 1.09201 2.15E+05
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Table A-lA. Material Balance for Low-Iv'el Waste Vitrification Flowsheet.

SO3, QdT) 6.29E+00 6.29E+00 6.29E+00 6.29E+00 3.153-03

SrO, (MI) 4.46E-06 4.46E-06 4.46E-06 4.46E-06 2.23B49

TC207 (M ) 1.43E-05 1.43E.05 1.42F-05 1.42E-05 7.13E-09

I2, (MI) 3.20E-05 3.20E-05 3.20B-05 3.2B-05 1.60E-08

Tot OrgCab, (M T)

U3O, (MI) 1.09E-03 1.09E-03 1.09E-03 1.09E-03 5.43E-07

V205, (W4) 1.00B-04 1.00E-04 1.003-04 1.00E-04 5.01B-OS

WO2, (MI) 1.10E-09 1.1B-09 1.10E-09 1.103-09 5.52P-13

W03, (MI) 2.12E-04 2.12E-04 2.12E-04 2.12E-04 1.06B-07

Z&O, (MI) 3.21E-02 3.21E-02 3.21E-02 3.21E-02 1.60E-O5

ZrO2. (MT) 7.073-01 7.073-01 7.06E-01 7.06-01 3.53E-04
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Table A-lA. Material Balance for Low-Level Waste Vitrificatin Flowsheet.

Voluor, TotW Licen I.MS+10 1.43&-09 I.57B+03 13.CF7E+06 4.31E+07 4.53E+09

Spoci&e Gmavy 1.O0E+00 1.54E+00 1.39E+00 I .00E+00 L.00E+00 1.00E+00
ToWa M s Flow, (M) 1.ME+07 2.19E-12 2.19E+00 13.Cr7E+03 4.31E+04 4.53E+05

C, and BE, (Oda)

TOWa MCi
M(OH)4-, (M)

M+3, (MT)

cl-,(M) -hm

co, M)

C02. (.M

Cr(OH)4-, (MT)

Cr+3, (MT)

C.+, (MT)
DCPD, (MT) 1.85E+07

FeCN6-3, (MT)

H+, (MT) 1.98-02

H20, (MT) I.IOE-12 9.43E-01 4.53E+05

Hg, (Ml)

Hg2, (MT)

K+, (MI)

Kao6eae, MT) 4.31E+04

Li+, (Mi)
MnO, (M)
Mo+d, (MT)

MoO4-2, (MT)

2, N(MT)

Na+, (MT) 6.30E-13

NH3, (MT) 3.07E+03
NH4+, (MI)

Ni+3, (MT)

NO, (MT)

NOZ, (MT) ___ ____

N02-, (MT)

NO-, (MT) I.23E+00

02, (WT)

OH-, (MI) 4.66E-13

OLIGOMER, (MT)

PTA-3, (M)

8, (MT) _____________

S04-2, (MI)

Tot Og Cfzboo, (MT)
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

____~~ml 4iC$ #* M> *

Voluse, Total Lkwc. -6.70E+06 4.14+06

S1 Gocii &vity 4.18-01 1.23E+00

Toa Ma Flow, OM) 1.46E+03 5.10E+05

CQ=d&, (MCi) 6.212-06 6.6E-02

TO Mci 6.21E-06 6.56E2-

AJ(OH)4-. (MT)
A+3, (MT) 1.42E+03 6.98E+02

C-, (MT) 2.98E-02 3.15E+02

U12, (Nmf

CO, (M)

C02, (MT)

Cr(OH)4-, (m)

Cr+3, (WAT) 1.19E-02 1.26E+02

CA+, (MT) 7-i7E-0 7.99E-04

DCPD, (MT)

"tCN6-3, (PA) 3.20E+02

r1+, (MT)
H20, (hNi) 3.38E+01 3.75E+05

Hg, (A)
iYg2, (MT) 1.81E-04 1.92E+00

K+, (MT) 2.03E+01

Keco, MT)

Li+, (MI) 2.90E-02

Mnm2, (bfm) 2.14E+01

Mo+6, (T)
MoO4-2, (MT) 1.96E+00

N2, (MT)

Na+, (PAT) 6.65E+00 7.02E+04

NH3. (f) 8.36E+00

NH4+, (PAT) 1.63E-02

Ni+3, (NM)

NO, (MT)

NO2, (MI)

N02-, (WT) 8.87-03 3.01E+02

NO3-, (M) 7.94E-02 7.07E+03

02, (&M

OH-, (MT) 4.67E+00 4.93B+04

OLIGOMER, (MT)

PTA-3, (MT) 5.332-01

04-2, (fl) 6.93M.01 7.472+03

Tot Or& Carbo, (?.) 2.60E-05 2.74E-01
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

Total Max- Flow. -N1) 
1.54E+04 1.03E+03

C a -B (NG) 3.091-03 8.031-06

S-alY, (.) I40E-02 4.30&0

To, (M ) 
1.52E-04 4.69-07

flU, (Ma) 1.191-03 3.571-06

Total MCi 1.941-02 5.5113-45

0 (4.071-01

A=S, (NM) 1.99E+03 9.851+02

Am,2OS, (NT) 3.40E-05 7.26E-08

Am25, WNT) 4.331-01

B203, (Nf) 4.801+00 1.481-02

- -o 8.74-01 2.69E-03

BOO, (NC) 
5.53E-02

=OS, WM) 2.901+02 9.92E-01

Caacitw (WT 2.59E+03 7.98E+00

0.0, (.Ml 2.07E+02 6.37W-1

CdO, W 1.13E+01 3.47B-02

.203' W) 2.74E+02 8.44E01

C203, ( 8.29E+01 2.55B01

CC0. (NT) 3.9905 1.04E-07

C0, (NT) 2. -01

DCPD, (MT)
F.203, (M) 3.61E+03 1.111+01

H20, (NM 2.11E-04

HgO, (Ml)
K20, (Wn) 1.15E+00 3.00E-03

L203, (NIr) 2.45E+01 7.55E-02

L420, (I)M 2.94E-03 7.671-06

?Ag0. (NIT) 1.96E+01 6.031-02

M 2, (N) 2.091+02 6.42E-01

MoO, (WI) 8.521+00 2.622,02

N 20, (Mr) 1.27E+03 3.32E+00

Ni(OH)3, (MT) 5.25208

Ni2FECN6, (MT) 2.332-03 7.17F,06

N23, (MY) 2.61E+02 8.041-01

Nio, (.m)

NpOZ, (NI) 6.50B-O 2.001.45

OLIGOMER, (Ml)

P205, (NM) 3.66E+03 1.131+01

9b02, (MT) 1.351+00

POLY, (MN) 1.80B-06

PU02, (Nr) 5.40E-03 1.66E.05

S. W) i _ _ _ _ _ _ _ _ _ _ _

SiO2, (NI) 1.79E+02 5.
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Table A-lA. Material Balance for Low-Level Waste Vitrification Flowsheet.

£03, (?mI _ _ _ _ _

&'O, (I 4.40E-03 1.36E-05

fl2o7, (1t 1.41E-02 4.332-05

Ti02, (16M 3.1-0 9.71E-05

Tot Ort Cum W 2.88E-06 1.87E-09

U309, (mI) 1.07E+00 3.30E-03

V205, (Mh 9.92E-02

W02, (NM 1.09E-06

W03, (MT) 2.10E-01

zo, W 3.16B+01 9.74-02

ZOZ, (hMI 6.97E+02 2.15E+00
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Table A-lB. Material Balance for Low-Level Waste Salt Grout
(Option B) Flowsheet. (6 sheets)

(15-Sep-95, Clean Flowsheet, LLW Vit, Integrated Pretreatment-HLW Vit Feed, Chrome
Removal, Table A-2A, 11_GJGL, Revision 2 14:34:35) 15:31:41.)

The material balance for the LLW salt grout treatment flowsheet (Figure C-3) shows
stream 1 as its feed. The actual LLW streams which make up stream 1 are streams 1532 and
1556 from the integrated pretreatment/HLW vitrification flowsheet (see sheet 35A in Figure
C-1, respectively).
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Table A-lB. Materi Balance for Low-LevelWaste Option B Grout Flowsheet.

VoiCr, TOal Lamc 4.14E+08 2.54E+08 6.62E+06 6.37E+04 7.10E+09 7.10E+08 7.10E+06 1.22E+06 4.77E+07

Spc& Gavity 1.232+00 1.00E+00 1.16E+00 1.00E+00 1.15E+00 1.15E+00 1.15E+00 1.11E+00 1.11E+00

Total MWA Flow, 0,TI) 5.10E+05 2.42+05 7.66E+05 637E+01 9.19E+05 .19E+05 8.19E+05 1.36+03 5.30E+04

Cs and Ba, (C) 6.6242 6.56-02 6.59-02 6.89E-02 6.89B-02 8.62E-05 3.36E-3

Total MCi 6.56&W 636E24 6.29E-02 6.89E-02 6.89E-02 3.62E.05 3.36B-03

AP+3, (MT) 6.98E+02 2.12E+03 2.21+03 2.2+03 2.flE+03 2.78E+00 1.06E+02

Cl-, (MT) 3.15E+02 3.15E+02 3.31E+02 3.31E+02 3.31E+02 4.13AE I 1.61E+01

Cr+3, (MT) 1.26E+02 1.26E+02 1.32E+02 1.32E+02 1.32E+02 1.65B-01 6.45E+00

Cs+, (MT) 7.99B-04 7.993-04 8.40E-04 8.40-04 2.40E-04 1.05E-06 4.09E-05

FcCN6-3, (MT) 3.202+02 3.20E+02 1.28E+04 1.282+04 1.28E+04 3.20E+02 1.25E+04

H2O, (MT) 3.75E+05 2.4E+05 6.29B+05 6.61E+05 6.61E+05 6.61E+05 8.2E+02 3.22+04

Hg2, (ME) 1.92E+00 1.92E+00 7.67E+01 7.67B+01 7.67E+01 1.92E+00 7.47E+01

K+, (PT) 2.03E+01 2.03E+01 2.132+01 2.132+01 2.13E+01 2.66E-02 1.04E+00

Li+, (PT) 2.90E-02 2.90E-02 3.04E-02 3.04E-02 3.04E-02 3.80E-05 1.48-03

MnO2, (ME) 2.14E+01 2.14E+01 8.54E+02 8.54E+02 8.54E+02 2.132+01 8.32E+02

MoO4-2, (MT) 1.96E+00 1.96E+00 7.85E+01 7.85E+01 7.85E+01 1.96E+00 7.66E+01

N2, (MT) 4.78E+01 4.78E+01

N&+, (PAT) 7.022+04 7.02E+04 7.38E+04 7.38E+04 7.38E+04 9.22+01 3.60E+03

NH3, (MAT) 8.36E+00 8.36E+00 3.34E+02 3.34E+02 3.34E+02 8.36E+00 3.26E+02

NH4+, (MT) 1.63-02 1.63E-02 6.52E01 6.522-01 6.52E-01 1.63E2- 6.36E-01

N02-, (MT) 3.01E+02 3.01E+02 3.16E+02 3.16E+02 3.16E+02 3.95E-01 1.54E+01

N03-, (MT) 7.07E+03 7.07E+03 7.43E+03 7.43E+03 7.43E+03 9.29E+00 3.62E+02

02, (?T) 1.59E+01 1.59E+01
OH-. (MAT) 4.93E+04 4.93E+04 5.19E+04 5.19E+04 5.19E+04 6.48E+01 2.532+03

FTA-3, (MT) 5.33E-01 5.33E-01 5.60E-01 5.60E-01 5.60FA1 7.00E-04 2.73E-02

S04-2. (Mr) 7.47E+03 7.47E+03 7.85E+03 7.85E+03 7.852+03 9.812+00 3.832+02

Total Org Carbot, (M 2.74E-01 2.74E-01 2.88-01 2.88E-01 2.88E-01 3.60E-04 1.41E-02
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Table A-lB. Material Balance for Low-Level Waste Option B Grout Flowsheet.

Tow Ma low, (6m 1.03+03 1.65E+04 7.36E+05 7.53E+05 7.53E+05 753E+05 1.23+06

CO -d Ba, (M) 9.03E46 3.09E-03 3.09E-03 3.09E-03 3.09E-OS 6.86E22

Sr 4d Y, (MQ) 430-05 1.40E2- 1.40-02 1.40E-C2 1.40B-02 1.40-02

TC 4)4.69E-07 1.53E-04 1.3E2-04 1332-04 1.532.04 IME2-04

TRU, (Ma) 3.17-06 1.20E-03 1.20-03 1.209-03 1.20E-03 1.20E-03

Tot.1MCi 5.51E-05 1.14B2 1.84E-02 1.42.02 1.84-02 8.39E-02

Ag20, (Mr) 4.07B-01 4.07E-01 4.07-01 4.07E-01 4.07E-01 4.072-01

AI+3, ( M) 2.11E+03

A=, (M 9.95B+02 2.97E+03 2.97E+03 2.97B+03 2.97E+03 2.97E+03

AM20, (M 7.262-08 3.412-05 3.41E-05 3.41E-05 3.41B-05 3.41E45

AS205, (M 4.33E-01 4.33E.01 4.33E-01 4.33E-01 4.33E-01 4.33E-01

B203, (T) 1.482-02 4.92E+00 4.92E+00 4.n2+00 4.822E+00 4.92E+00

B*O, (Mr) 2.69E-03 8.76E-01 8.76-01 8.76E-01 2.76E-01 8.76P-01

BOO, (mr) 53-02 5.53E-02 5.5302 5.5302 5.53E-02 5.53E.02

Baw, (NM 8.92B.01 2.90E+02 2.90E+02 2.90E+02 2.902+02 2.90E+02

BLAST-SL, QM 2.06E+05 2.06E+05 2.06E+05 2.06E+05 2.06E+05

Caacrinitc, 7.98E+00 2.60E+03 2.60E+03 2.60E+03 2.60E+03 2.602+03

C&O, (M 6.37-01 2.08E+02 2.08E+02 2.08E+02 2.08E+02 2.08E+02

Cdo, (M 3.47E-02 1.13B+01 1.13E+01 1.13E+01 1.13E+01 1.13E+01

1C203, ( 9.44E-01 2.75E+02 2.75E+02 2.75E+02 2.75E+02 2.75E+02

Cl-, (m 3.14E+02

Cr+3, (MT) 1.26E+02

CCO3, (Mr) 2.55E-01 8.31E+01 8.31E+01 8.31E+01 8.31E+01 8.31E+01
C.+, (mT) 7.9E-04

C12, (M 1.04E-07 4-00E.05 4.00-05 4.00E-05 4.00E-05 4.00-05

CST, (M 5.182-07 5. 18&-07 5.18E.07 5.18E-07 5.182-07 5.18E.07

CUO, (MT) 2.57201 2 .57E-01 2.57-01 2.57E01 2.57E-01 2.572-01

Fe203, (MT) 1.11E+01 3.62E+03 3.62E+03 3.62P+03 3.62E+03 3.62E+03

FLY-ASH, (bf) 2.06E+05 2.06E+05 2.06E+05 2.06E+05 2.06E+05

H20. (M 2.11E-04 2.11E-04 2.11E-04 2.11E-04 2.11E-04 6.28E+05
K+, 04r) 2.02E+01

K20,<W) 3.002-03 1.15E+00 1.15E+00 1.15E+00 1.15E+00 1.15E+00

L423,<M 7.55E-02 2.46E+01 2.46E+01 2.46E+01 2.46E+01 2.46E+01

Li+, (NM 2.89-02
U20, (M 7.67E-06 2.952-03 2.95E-03 2.95E-03 2.95B-03 2.95B-03
Lime e, (NM 2.95E+05 2.95E+05 2.95E+05 2.95E+05 2.95E+05

M90, (M 6.03E-02 1.96E+01 1.%E+01 1.96E+01 1.96E+01 1.96E+01

MnM2 (MT) 6.42P-01 2.09E+02 2.09E+02 2.09E+02 2.09E+02 2.09E+02
M003, T) 2.62E-02 8.55E+00 8.55E+00 8.5E+00 8.55E+00 8.55E+00

Na+. (NM 7.012+04
Na2O, (MT) 3.32B+00 1.28E+03 1.28E+03 1.28E+03 1.28E+03 128E+03

Ni(OH)3. (M 5.252-08 5.25E-08 5.25-08 5.25E-08 5.25E-08 5.25E-08

Ni21vCN6, M 7.17-06 2.342-03 2.34E-03 2.34E-3 2.34E-03 2.34E-03
Ni2O3, (M 8.04E-01 2.62E+02 2.622+02 2.622+02 2.622+02 2.62E+02
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Table A-1B. Material Balance for Low-Levet Waste Option B Grout Flowsheet.

N02-. (Wf) 3.OOE+2

Nw3-, (NC) 7.06E+03

NpO2, (M) 2.00E45 6.52-03 6.42&3 6.22-3 6.512E-03 6.52E-03

OH., (NC) 4.93E+04

P205, (NM 1.132+01 3.69E+03 3.69E+03 3.65E+03 3.6&E+03 3.682+03

Phb2, (Ml) 1.35E+00 1.35E+00 1.35E+00 1.35E+00 1.35E+00 1.35E+00

POLY, (WC) 1.80E-06 1.501-06 1.80B-06 1.110-06 1.80E-06 1.901-06

PORTL and (MT) 2.95E+04 2.95E+04 2.95E+04 2.95E+04 2.95E+04

PTA-3, (W ) 5.32E41

PUO2, (MT) 1.66B-05 5.42E-03 5.42E-03 5.42E-03 5.42E-03 5.42E-03

SiO2, (M) 5.502-1 1.79E+0Z 1.79E+02 1.79E+02 1.79E+02 1.79E+02

S04-2, (NM) 7.46E+03

SrO, (MI) 1362-05 4.411-03 4.41E-03 4.41E-3 4.41E-03 4.41E-03

Tc2O7, (NM) 4.33E-05 1.41E-02 1.41E-02 1.411-02 141E-02 1.41E-2

TiO2, (M) 9.712,45 3.16-02 3.16E-02 3.161-02 3.16E-02 3.16E2-

Total OgCarbon, (M 8.87E-09 2.89E-06 2.89E-06 2.19-06 2.89E-06 2.74E-01

U308, (MT) 3.30E-03 1.08E+00 1.06E+00 1.08E+00 1.06E+00 1.061+00

V205, (MT) 9-92E-02 9.92E-02 9.92E-02 9.92-02 9.92E-02 9.92E-02

WO2, (M) 1.09E-06 1.0913-06 1.092-06 1.09E-06 1.09E-06

W03. (PAT) 2.101-01 2.10E-Cl 2.10E-01 2.102-01 2.10E-01 2.101-01

Z.O, (PA) 9.74E-2 3.17E+01 3.17E+01 3.17E+01 3.17E+01 3.17E+01

ZrO2, (MT) 2.15E+00 6.99E+02 6.99E+02 6.99E+02 6.99E+02 6.99E+02
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Table A-lB. Material Balance for Low-Level'Waste Option B Grout Flowsheet.

Volune, TotsI Lint 2.42E+07 4.44E+06 1.33E+05 2.7E+07 2.88E+07 2.88E+07 3.52E+03

Spocific Grvity 1.00E+00 1.00E+00 1.08E+00 1.00E+00 1.00E+00 1.00E+00 4.12E+00

Tol Mn Flow, (M) 2.CE+04 4.44E+03 1.44E+02 2.87E+04 2.88E+04 2.80E+04 1.45E+01

C and Bs, (MG) 6.99E- 6.89P-06 6.20H.06

Tol MCi 6.-06 6.89E-06 6.20E-06

At+3, (MY) 2.22E-01 2.22E-01 2.00&MOS 22201

C-, (MI) 3.318.02 3.31E-C2 2.98E-10 3.31-02

Cr+3, (MT) 1.32E-02 1.32E-02 1.19E-10 1.32E-02

Cx+, (MT) 3.40B-OS 8.40B-S 7.56E-

FNCN6-3, (MT)

H2O, (NM) 6.612+01 6.61E+01 6.61E+01

Hg2, (M)
K+, (MT) 2.13E-03 2.13E-03 1.92E-11 2.13E-03

Li+, (MT) 3.04E-06 3.04E-06 3.04B-06

MNa2, (MI) 8.54E-02 8.542-02 7.68E-10 8.54-02

MoO4-2, (M)

12, (M) 1.86E+04 3.41E+03 4.78B+01 2.20E+04 2.21E+04 2.21E+04

Na+, (MT) 7.38E+00 7.38E+00 6.64-09 7.38E+00

NH3, (MI)

NH4+, (MT)

NO2-, (MT) 3.16E-02 3.16E-02 2.84F-10 3.16E-02

NO3-, (MT) 7.43E-01 7.43E-01 6.69E.09 7.43E-01

02, (M 5.63E+03 1.03E+03 1.59R+01 6.66E+03 6.68E+03 6.68E+03

OH-. (MT) 5.19E+00 5.192+00 4.67E-08 5.19E+00

PTA-3, (MT) 5.60E05 5.60E-05 5.60F-0S

S04-2, (MT) 7.85F-01 7.85E-01 7.06E-09 7.85E-01

Total Org Carboa, () 2.88E-05 2.88E-05 2.OSE-05
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Table A-lB. Material Balance for Low-Izvel Waste Option B Grout Flowsheet.

TOl Nw Flow, (W) 7.39E+01 7.39+01 6.65E-07 7.39E+1

Sr sad Y, (MCI)

Te, (MCi)

TRU, (MCi)

Total MCi

Ag2O, WAT)

AI+3, (MT)
A1203, (MT)

Am203, (MT)

AS05, (NIT)

B203, (IT)

BOO, (MT)
BM,(1.r)sai2O, (MT) ________

BLAST-SL, (NMT) 2.06E+01 2.06E+01 1.86E-07 2.06E+01

CAinite, (M) 2.60-01 2.60E-01 2.34B-09 2.60E-01

C.O, (MT)

cdO, (NT) ______________ ________

Cc2O3. (MT)
Cl., (T)

Cr+3, (MT)

Cr203, (MT)

C.+, (MT)
C20, (MT)

CST, (MT)

C0.. (MT)

Fe2O3, (MT)

FLY-ASH, (MT) 2.06E+01 2.06E+01 1.96E-07 2.06E+01

H20, (MT) 2.11E-09 2.11E-08 6.34E-12

K+, (MT)

K20. (NIT)

L.203, (IMT)

Li+, (MI)

Li, (MT)

Limewoc=, (MT) 2.95E+01 2.95E+01 2.65E.07 2.95E+01

M90, (MT)

MnO, (MT) 2.09E.02 2.09E-02 1.88E-10 2.09E-02

MoO3. (MT)

Na+, (MT)

N&20, (MT)

Ni(OH)3, (MT)

Ni2FeCN6, (NIT) 2.34-07 2.348-07 2.11E-07

Ni2O3, (MT)
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Table A-lB. Material Balance for Low-LeverWaste Option B Grout Flowsheet.

N02-, ( M)
Nw3-, (ME)

NP02, (bm)

OH-, (ME)

P205, (MI)

PbO2. (ME)

POLY, (MI)
PORTL and, (M) 2.95E+00 2.95E+00 2.65B-06 2.95E+00

PTA-3, (ME)

PuOZ, (ME)

SiO2, (MT)

S04-2, (MT)

SrO, (m)
TC2O7, (M)

TiO2, (MT)

Total OqCtboi, (M 2.89F-10 2.89E-10

U309, (MT)

V205, (MT)

W02, (MT)

WO/3, (MT)

ZO, (M)

ZrO2, (MT)
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Table A-2. Material Balance Summary for Integrated Pretreatment-High-Level
Waste Vitrification Flowsheet with Chromium Removal and Solids Removal

from Recycle Sodium Hydroxide. (5 sheets)

(15-Sep-95, Clean Flowsheet, Caustic Recycle with Chrome Removal,
Table A-2, XXX11GJ, Revision 2, 14:33:55)

The material balance summary for the integrated pretreatment/HLW vitrification flowsheet

with chromium reduction and removal added along with solids removal from recycle sodium

hydroxide uses the processes shown on sheet 35B in Figure C-1, replacing those on

sheet 35A.
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Table A-2. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Chromium Removal and Solids removal from

Recycle Sodium Hydroxide.

Volume, Toal Litw 3.5111+09 1.41E+07 4.18E+08

Spoci& Gcnity 1.40E+00 1.37E+00 1.2E+00

Total Mae Flow, QM) 4.92E+05 1.94E+04 5.232+05

Cs end Ba, (MCi) 8.471-04 7.48E+01 6.67E-02

Sr 1d Y, (MCI) 1.38E-02 1.38E+02

Tc, (MG) 6.46E-06 3.19E-02

TRU, (M) 1.06E-03 2.06B-01

Total MCi 1.57E-02 2.13E+02 6.67E-02

Ag+, ) 1.38E+00 4.60E-05

AL(OH)4, (-) 9.853-02 2.06E-07

A1+3, T) 2.51E+02 2.14E-02 2.35E+03

Am+3, (WT) 6.04H-06 3.02-02

A+5, (MT) 4.97E01 1.66E-05

B+3, (MT) 9.93E-01 3.32E-05

B1+2, (M) 3.091-04 3.09E+00

Be+2, (IT) 7.60E-03 2.54E-07

Bi+3, (M) 1.95E+00 2.021-01

Carbonl4, (hM) 4.52B-04 1.51E-08

C204-2, OAT) 2.26E+04

Ca+2, (T) 1.50E+02 5.01E-03

Ceacricite, (MT) 2.42.+02 8.23E-02
Cd +2. (MT) 7.92E+00 2.65E-04

Ce+3, (MT) 4.75E-02 2.69E-01

Cl-, (MT) 8.52E+00 128E-04 3.14E+02

Cr(OH)4-, (NT) 2.18E-03

Cr+3, (MT) 1.32E+02 2.69E-03 2.831-01

Cs+, (MT) 1.031-05 9.11E-01 8.13E.04

Cu+2, (WT) 7.45E-01 2.49E-05

DTPA-3, (T) 2.98E-01

F-. (MT) 2.65E+04 5.93E+01
Fe,+3 (MT) 7.75E+02 9.33E-02

FcCN6-3, (NIT) 6.61E+00 1.54E-05 3.20E+02

FESA, (WT) 7.521+03

H +, (MTr) 2.45E+03 1.66E+02 8.43E2-

HZ, (MT) 3.53B-08

H20, (MT) 4.25E+05 8.73E+03 3.86E+05

H202, (NIT) 4.66E+02 3.00E+02 6.92F-01

Hg, (MT) 4.99E-06

Hg+2. (MT) 9.01E-03 3.01E-07

HgZ. (MT) 3.068.02 1.912+00

1, (MT) 2.02E+01 6.75E-04

K+, (NT) 2.13E+01 7.03E-04 2.02E+01
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Table A-2. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Chromium Removal and Solids removal from

Recycle Sodium Hydroxide.

L&+3, (') 4.24E-03 2.412-0

Li+ (T) 2.50-E.02 w.2E-C7 2.89E-02

Mg+2, (M) 1.10E+01 3.68E-04
Mn+4, (MT) 1.32E+02 4.42E03

P.602, (N 3.32E-02 2.13E+01

P.6-+6, W) 8.87B.01 2.70E-05

Mo04-2, ( 4.06E-02 9-42E-C 1.96E+00

NZ, (NIT) 1.88E+01

Na+, (PAT) 2.75E+03 7.22E-01 7.00E+04

NH2OH, (WT) 2.49E-01 5.782-07 1.56E+01

NT3, (MT) 1.36-01 3.17E-07 8"0E+00

NH4+, (MT) 1.662-02 6.91E-09 1.63E-02

NI+3, (NMT) 1.88E+02 7.67E-04

NO2., (NIT) 3.06E+02

NO3-, (MvT) 1.83E+03 1.00E+04 7.180+03

Np+4, (MT) 5.34E-03 1.46B-01

OH-, (NI) 2.56E-01 4.92E+04

Pb+4, (MT) 3.28E+00 1.10E-04

P04-3, (MT) 2.46E+02 7.92E-03

POLY, (Nr) 3.99E-04 2.23B.04

PTA-3. (MT) 5.41E-01 1.78B-05 5.32E-01

Pu+4. (MT) 4.54E-03 4.49E-01

Si+4, (MT) 7.89E+01 2.65E-03

SO4-2, (NT) 1.19E+02 3.99E-04 7.18E+03

Sr+2, (Mr) 3.68E.03 3.68E+01

TcO4-, (NIT) 6.24E-04 3.07E+00

Ti+4, (M) 1.90E-02 6.79E-06

Tot Org C.Abon, (MT) 1.16E+02 3.87E-03 2.79E-01

U02 +2, (MT) 1.76F-01 1.82E+00

V+5, (MT) 1.88E-01 6.28E-06

W+6, (NIT) 1.37E-05

Zn+ 2 . (MT) 9.44E-01 7.24E-02

Zr+4, (NIT) 5.10E+02 5.27E-01

ZrO2:2H20, (MT) 3.83E-05
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Table A-2. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Chromium Removal and Solids removal from

Recycle Sodium Hydroxide.

Total Mant Fn,. (I') 438E+00 8.67E+01 4.84E+03 2.53E+02 928E-02

C and Ba, (MCi) 1.93E-05 1.50E-01 7.46E+01

Sr aMa Y. (MCi) 3.51E-04 3.36E-01 1.37E+02 4.37E-08

Tc. (MC") 1.49EZ9 6.50E-05 3.1742-2 4.77B-10

TRU, (MCi) 6.20E-07 7.11E-04 2.06E-01 3.40E-09

Total MCi 3.71E-04 4.87E-01 2.12E+02 4.76E-08

A9+, (MT) 3.49E-06 6.580-04

A820, (MI) 1.21E.06 1.35E-03 2.108-03 3.93E-04

A1+3, (M) 3.992-03 2.88E+00

A1203, (Mi) 9212-01 3.68E+01 8.38E-03

An+3, (MT) 7.673-08 1.45B-05

Am203, (ME) 6.52E-05 3.32E-02

APM-, (MT) 3.45E-03 3.44E-03

As+5, (MT) 1.26E-06 2.38E-04

A1205, (MT) 1.2E-06 1.43-03 1.82E-03 4.18E-04

B+3, (MT) 2.2E-06 4.75E-04

B203, (MT) 4.62E-08 1.26E+01 2.49E-02 1.26E+01 1.502.05

Ba+2, (MT) 7.84E-06 1.48E-03

BAO, (MT) 6.78E-03 3.45E+00 2.73E-06

Bo+2, (MT) 1.93P-08 3.64E-06

BrO, (MIT) 1.64E-07 1.83E-04 1.93E-04 5.33E-05
Bi+3, (WT) 4.97E-04 9.36E-02

Bi203, (ME) 2.78E-06 3.75E-03 3.33E-01 9.06B-04

Carbon14, (MT) 2.16E-07
C.+2, (ME) 3.80E-04 7.16E-02
Cancrinitc, (MT) 9.68E-02 1.02E+02 8.02E-03

CaO, (MT) 1.99E-06 2.43E-03 1.09E-01 6.47E-04

Cd+2. (MT) 2.01E-05 3.79E-03

CdO, (MT) 1.09E-07 1.30E-04 4.752-03 3.53E-05

Ce+3, (MT) 6.03E-04 1.14E-C1

Cr203. (MIT) 2.63B-06 3.82E-03 4.52E-01 8.58E-04
Cl-, (MT) 8.85E-06 1.67E-03

CO3-2. (MT) 5.69E-04 1.07E-01

Cr+3, (MT) 4.56E-04 3.29E-01

Cr2O3. (MT) 1.26E-04 1.42E-01 6.2E-01 4.11E-02

Cs+, (MT) 2.35-07 4.42E-05

C2O. (M) 1.89E-03 9.64E-01

Cu+2, (MT) 1.89-06 3.57E-04

CUO, (AT) 7.61E-07 8.51E-04 1.33E-03 2.48B-04

P-, (MT) 1.51E-04 2.85E-02

Po+3, (MT) 2.68E-03 1.93E+00

e203. (MT) 3.35E-05 1.47E+00 4.72E-02 5.05E+00 1.09E-02
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Table A-2. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Chromium Removal and Solids removal from

Recycle Sodium Hydroxide.

H20, (m) 9.4E-04 .1.10E+00 1.09E+00 2.05E-07

Hg+2, (M) 4.30E-06

I., (MT) 5.12&05 9.65E-03

K+, (NM) 5.33E-05 1.00-02

l2o, (m 3.57E-05 1.292-02 3.00E-06

La+3, (MT) 5.38F-05 1.01E.02

LA203, (MT) 2.36E-07 3.42E-04 4.042 7.67AE-S

Li+, (MT) 63E-08 1.17E-05

L20, (MT) 2.53E+00 4.9E- 2.53E+00 7.67E-09

Mg+2, (MY) 2.79E-05 5.26-03

agO, (NT) 1.E-7 2.28E-04 9.54E-03 6.12E-05

mu2, (bC) 5.30E.04 LOE-01 1.07E-01 6.46E-04

Mo+6, (MY) 2.03E-06 3.83E-04

MoOS, (mT) 8.20-08 9.26E-05 7.06E-04 2.67E-05

Na+, (MT) 2.34E.02 4.22E+00

Na20, (PAT) 9.92E-06 7.00-02 3.00E+01 3.23E-03

Ni+3, (MT) 2.69B.05 5.07E-03

Ni2FECN6, (MT) 2.37E-03 2.64E+00

N%203. (WA) 2.51E-06 2.82E-03 1.10E-02 8.17E-04

Nio, (MY) 2.35E-03 1.20E+00

N02-, (MT) 1.87E-04 3.53E-02

Np+ 4 , (MT) 5.05E-07 3.64E-04

NpOZ, (NMT) 3.26E.04 1.66E-01 1.92E-48

OH., (MT) 4.24E+00 4.72E+03

P205, (MT) 3.52E-05 3.95E-02 1.30E-01 1.15p-02

P2:24W, (Mr) 1.32E-06 2.49E-04

Pb+4, (MT) 8.32E-06 1.57E-03

PbO2, (NIT) 3.99E-06 4.45E03 6.38E-03 1.30E-03

P04-3, (MT) .99E-04 1.13E-01

POLY, (MT) 8.0E-06 5.33E-02

Pu+4. (MT) 1.57E-06 1.13E-03

PuO2, (M) 1.00E-03 5.11E-01 1.69-08

81+4, (AT) 2.00E-04 3.7&-02

Si2, (MT) 1.72E-06 7.00E+01 2.10E-01 1.06E+02 5.59E-04

S03. (MY) 3.71E-06 1.90B-03

S04-2, (M) 9.96E-06 1.88E-03

Sr+2, (MT) 9.34E-05 1.76S2

sro, (MY) 8.51E-02 4.33E+01 1.38E-0

Tc2O7, (Mr) 5.74E-03 2.92E+00 4.4048

TcO4-, (MT) 1.44E-06 2.71E-04

TiO2, (PT) 3.76M07 1.17E-05 9.87E-08

Tot Org Carbon, (MY) 2.93E-04 5.53E-02

A-380



95H33C5.-05s
)WHC-SD-WM-EV-OO Rev. 0

Table A-2. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Chromium Removal and Solids removal from

Recycle Sodium Hydroxide.

U306, (M 1.ISE-05 1.18E-05 3.35E-06

U02+2, ) 4.2E-03 7.95S01

U03, (MC) 5.44E-03 2.77E+00

V+5, (Mr) 4.76E-07 8.972-05

V205, (mT) 2.94E-07 3.28-04 4.99E-04 9.57E-05

WO2, (?,) 4.10E-07 2.262-04

W03, (MT) 6.21E-07 6.93B-04 6.92E-04 2.02E-04

ZA+2, (MT) 2.40E-06 4.52E-04

ZoO, (NT) 3.04E-07 5.171-04 9.102-02 9.90-05

Zr+4, (MT) 7.02E-04 1.32E-01

Zro2, (MAT) 6.692-06 9.51E-03 1.05E+00 2.18E-03

ZrO2:2H2O, (WC) 1.04E-03 1.95E-01
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Table A-2A. Material Balance Summary for Low-Level Waste
Vitrification Flowsheet. (3 sheets)

(15-Sep-95, Clean Flowsheet, LLW Vit, Integrated Pretreatment-HLW Vit Feed,
Chrome Removal, Table A-2A, 11GJGL, Revision 2, 14:34:35)
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Table A-2A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

Volum, Total Lito, 4.27E+06 3.24E+06

Spoci& Gnavity 1.E+00 1.30E+00

Total Ma.. Flow, (Mr) 5.23E+05 4.20E+05

Cs awl Ba, (MCt) 6.68E-02 6.68E-02

Total MCi 6.68E-2 6.69832

A(OH)4-, (MI) 8.28E+03 8.2E+03

Cl-, (MT) 3.14E+02 3.141+02

Cr(OH)4-, (NMT) 6.58E-01 6.58E-01

C+, (M) 8.131.04 8.131-04

FcCN6-3, (T) 3.20E+02 3.201+02

H+, (NT) 8.43E-02

H20, (M) 3.86E+05 2.83E+05

Hg, (NMT) 1.91E+00 1.911+00

K+, (MT) 2.021+01 2.021+01

Li+, (boT) 2.89E-02 2.891-02

MnO2, (AT) 2.13E+01 2.13E+01

Mo+6, (NIT) 1.18E+00 1.18E+00

N2, (MT) 1.88E+01

Na+, (IT) 7.00E+04 7.00E+04

NH2OH, (MT) 1.561+01

NI, (MT) 8.51E+00 8.51H+00

N02-, (MT) 3.062+02 3.06E+02

N03-, (MT) 7.18E+03 7.18E+03

OH-. (MT) 4.33E+04 4.33E+04

POLY, (MT) 2.23E-04 2.23.4

S04-2, (MT) 7.18E+03 7.188+03

Tot Org Carbon. (MT) 2.79E-01 2.79E-01
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Table A-2A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

ToWl Ma.' low, (WT) 1.58E+04 2.40E+04 2.64E+05 3.93E+05 5.06E+05

C. tod B., (MCi) 3.09E-03 - 4.58E-3 7.12E-02 6.97E2-0

Sr and Y, (MCi) 1.40E-02 1.432-02 1.43E-02 1.40E-02

To, (MCI) 1.52E-04 1.55E-04 1.55E-04 1.52E-04

TRU. (MCI) 1.19E-03 1.22E-0 1.22E-03 1.19E-03

Total MCI 1.84B-02 2.02E-02 8.68F,42 8.50-02

Ag2O, (WI) 3.93E-04 4.01E-04 4.01E-04 3.93E-04

A1203, (WT) 2.64E+03 3.05E+03 1.14E+04 1.96E+04 1.92+04

Am2O3. (T) 3.40E-05 3.48-05 3.48E-05 3.40E-05

A205, (WI) 4.18E-04 4.27E-04 4.27E-04 4.18E-04

B203, (T) 4.80E+00 4.90E+00 4.90E+00 4.80E+00

BaO, (MT) 8.73E-01 8.92E-01 8.92E-01 8.73E-01

BO, (NIT) 5.332-05 5.45E-05 5.45E-05 5.33M.05

Bi203, (NMt) 2.89E+02 2.95E+02 2.95E+02 2.89E+02

Cninite, (MT) 2.56E+03 2.56E+03

C.O, (T) 2.07E+02 1.03E+03 3.83E+04 3.93E+04 3.85E+04

CdO, (MT) 1.13E+01 1.15E+01 1.15E+01 1.13E+01

C203, (MT) 2.74E+02 2.80E+02 2.80E+02 2.74E+02

Cr2O3, (NIT) 7.61E+01 7.77E+01 7.82E+01 7.65E+01

C2O, (NMT) 3.99E-05 5.91E-05 9.20E-04 9.01E-04

CUO, (NMT) 2.48H-04 2.53E-04 2.53E-04 2.48E-04

DCPD, (MT) 1.21E+05

Fa2f3, (MT) 3.48E+03 3.56E+03 3.68E+03 3.60E+03

H20, (NT) 2.05E-07 2.10E-07 2.1GE-07 2.05E-07

HgO, (NI) 4.41E-02 2.11E+00 2.07E+00

K2O, (MT) 1.13E+00 1.67E+00 2.61E+01 2.55E+01

L.203. (MT) 2.45E+01 2.50E+01 2.50E+01 2.45E+01

Li2O, (NIT) 2.89B-03 4.29E-03 6.66E.02 6.52-02

MgO, (MT) 1.96E+01 2.00E+01 2.00E+01 1.96E+01

MnO2, (MT) 2.06E+02 2.11E+02 2.32E+02 2.28E+02

MoO3, (MT) 8.51E+00 8.732+00 1.05E+01 1.03E+01

Na20, (MT) 1.22E+03 3.27E+03 9.82E+04 9.61E+04

Ni2FECN6, (NT) 2.35E.03 2.35E.03

N203, (MT) 2.61E+02 2.672+02 2.67E+02 2.61E+02

NiO, (MT) 2.27E-05 1.09E.03 1.06B-03

NpO., (MT) 6.14E-03 6.27E-03 6.27E-03 6.14E.03

OLIGOMER, (PT) 4.39E-03

P203, (NIT) 3.66E+03 3.74E+03 3.74E+03 3.66E+03

PbI2, (WT) 1.30E-03 1.33E-03 1.33E.03 1.30E-03

PU02, (Nr) 5.40E-03 5.51E-03 5.51B-03 5.40E-03

S. (MT) 1.672-0!

SiO2, (PAT) 1.78E+02 4.78E+03 2.14E+05 2.20E+05 2.16E+05

SO3, (MT) 1.28E+02 6.11H+03 5.99E+03

Sro., (MT) 4.40E-03 4.49E-03 4.49E-03 4.40E-03
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WHC-SD-WM-EV-100 Rev. 0

Table A-2B. Material Balance Summary for Low-Level
Waste Grout Flowsheet. (6 sheets)

(15-Sep-95, Clean Flowsheet, LLW Option B Grout Flowsheet, George Jansen
Chrome Removal, Table A-2B, 11_GI_GR, Revision 2, 14:35:11)

The material balance summary for the LLW salt grout treatment flowsheet (Figure C-3) is
based on the LLW streams 1532 and 1556 from the integrated pretreatment/HLW
vitrification flowsheet (see sheet 35b in Figure C-1) with chromium reduction and removal
added along with solids removal from recycle sodium hydroxide.
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Table A-2B. Material Balance Summary for Low-Level Waste Grout Flowsheet.

Vohue, To&WLken 4.181+08 2.41E+08 6.59E+08 6.35E+04 7.06E+08 7.06E+08 7.06E+08 1.222+06 4.76E+07

Specific rGvity 1.25E+00 1.00E+00 1.16E+00 1.00E+00 1.16E+00 1.16E+00 1.16E+00 1.13E+00 1.131+00

Total IA" Flow, (hm) 5.232+05 2.41E+05 7.64E+05 6.35E+01 2.18E+05 3.18E+05 9.18E+05 1.37E+03 5.352+04

Cs M B4, (MCI) 6.672-02 6.68E-02 7.02E-02 7.02E-02 7.02E-02 8.77E-05 3.42E-03

Toal MCi 6.67E-02 6.68E.02 7.021-02 7.02E-02 7.02E-02 8.77E-05 3.42E-03

A]+3, (NT) 2.35E+03 2.351+03 2.47E+03 2.47E+03 2.47E+03 3.09E+00 1.21E+02

CI-, (MT) 3.14E+02 3.14E+02 3.30E+02 3.30E+02 3.30E+02 4.131-01 1.61E+01

Cr43, (NM) 2.83E-01 2.85F-01 3.00E-01 3.00E-01 3.001-01 3.75E-04 1.46E-02

0+, (MT) 8.13E-04 8.13E-04 8.55E-04 8.551-04 8.55E.04 1.07E-06 4.171-05

FcCN6-3, (NMT) 3.20E+02 3.20E+02 1.28E+04 1.28E+04 1.28E+04 3.20E+02 125E+04

H+, (MT) 8.43E-02 8.43-02 8.45E-02 8.45E-02 8.45E-02 5.282-06 2.06E-04

H20, (Nfl) 3.86E+05 2.41B+05 6.27B+05 6.59E+05 6.59E+05 6.59E+05 8.24E+02 3.21E+04

H202, (MT) 6.92E-01 6.92E-01 2.77E+01 2.77E+01 2.77E+01 6.92E-01 2.70E+01

Hg2, (MT) 1.91E+00 1.912+00 7.66E+01 7.66E+01 7.66E+01 1.91E+00 7.46E+01

Ki., (I) 2.02E+01 2.021+01 2.132+01 2.13E+01 2.13E+01 2.66E-02 1.04E+00

Li+, (MT) 2.89E-02 2.89E-02 3.04E-02 3.042-02 3.04E-02 3.802-05 1.48E-03

MnO2, (A) 2.13E+01 2.13E+01 8.53E+02 8.53E+02 8.53E+02 2.13E+01 8.32E+02

MoO4-2, (MT) 1.96E+00 1.96E+00 7.84E+01 7.842+01 7.84E+01 1.96E+00 7.64E+01

N2, (MT) 1.88+01 1.88E+01 4.77E+01 6.65E+01

Na+, (MT) 7.00E+04 7.00E+04 7.36E+04 7.36E+04 7.36E+04 9.20E+01 3.59E+03

NH2OH, (NT) 1.56E+01 1.56E+01 6.22E+02 6.22+02 6.222+02 1.55E+01 6.06E+02

NH3. (MT) 8.502+00 8.502+00 3.40E+02 3.40E+02 3.40E+02 8.49E+00 3.31E+02

NH4+. (MT) 1.63E-02 1.63E-02 6.51E-01 6.512-01 6.51E-01 1.63E-02 6.35E-01

N02-., (MT) 3.06E+02 3.06E+02 3.212+02 3.21E+02 321+02 4.021-01 1.57E+01

NO3-. (MT) 7.18E+03 7.18E+03 7.55E+03 7.55E+03 7.55E+03 9.44E+00 3.68E+02

02, (MT) 1.59E+01 1.59E+01

OH-. (MT) 4.92E+04 4.92E+04 5.17E+04 5.17E+04 5.17E+04 6.47E+01 2.52F+03

POLY, (NT) 2.232-04 2.23E-04 2.34E-04 2.34E-04 2.34E-04 2.92E-07 1.14E-05

PTA-3, (NT) 5.322-01 5,32E.01 5.602-01 5.601-01 5.60E-01 6.99E-04 2.73E-02

S04-2, (Nr) 7.18E+03 7.18E+03 7.55E+03 7.55E+03 7.55E+03 9.44E+00 3.68E+02

Total Org Carbon, (MT) 2.79E-01 2.791-01 2.93E-01 2.931-01 2.93E-01 3.66-04 1.43E-02
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Table A-2B3. Miaterial Balance Summnary for Iow-Level Waste Grout Flowsheet.

Toual M s Flow, QM) 9.2E-42 ".5E+041 7.34E+05 7.50E+05' 7.5OE+051 7.50E+05 1.51E+06

Cs and Ba, (Mri) 3.M9-M 3.09B-03 3.09E-03 3.09E-03 6.99E-02

St and Y, (MCi) 4.37E-0M 1.40E-M 1.40E-02 1.40E-02 1.40B-02 1.40E-02

To, (MCi) 4.77E-10 I.-2E-04 IM."52 E-04 I44 M5E-04 I.ME-04

TRU, 0MCi) 3.40E-M9 1.19B.03 1.19E-03 1.19E-03 1.19E-03 1.19F.-03

TOUal MCi 4.76B409 1.94E-M2 1.64PA2 1.94E-02 1.94E.02 3.30E-C2

AS20, (MT) 3.93E-04 3.93E-04 3.93E-04 3.93B-D4 3.93E-04 3.93E-4

AI+3, (MT) 2.35E+03

A1203, (VM U.8E-03 2.64E+03 2.64E+03 2.64E+03 2.64E+03 2.64E+03

Am2O3, (PM 3.40E-05 3.40E-05 3.40E.05 3.40E-05 3.40E-05

A,205, (NM) 4.18E.04 4.18E.04 4.18E-A4 4.19E-04 4.1SE-G4 4.18E-04

B203, (MT) L1.505 4.90E+00 4.90H+00 4.90E+00 4.80E+00 4.80E+00

B*O, (NM 2.73E-06 8.73E-01 9.73E-01 9.73E-01 9.73E.01 9.73B-01

BOO, (MT) 5.33E-05 5.33E-05 5.33E-05 5.33E-05 5.33E-05 5.33E-05

BUMO, (hM 9.06E-04 2.89E+02, 2.89E+M2 2.99E+02 2.89E+02 2.99E+M2

BLAST-SL, (WT 2.06E+05 2 .06E+05 2.06E+05 2.06E+05 2.06E+05

Cawerinitc, (fM 8.02E.03 2.56E+03 2.56E+03 2.36E+03 2.56E+03 2.56E+03

C*O, (.M 6.47B.04 2.07E+M2 2.07E+02 2.07E+02 2.07E+02 2.07E+02

Cdo, (MT) 3.53E.05 1.13E+01 1.13E+011 1.13E+01 1.13E+01 1.13E+01

Cc2O3, (NM 8.58E-04 2.74E+02 2.74E+02 2.74E+02 2.74E+02 2.74E+02

C1-, (MT) 3.14E+02

Cr+3, (NM 2.85E-01

CQ203, (?AT) 4.IIE-02 7.61E+01 7.61E+01 7.61E+01 7.61E+01 7.61E+01

C.+, (MT) 9.12E-04

ciao, (NM 3.99E-05 3.99E-05 3.99E-05 3.99E-05 3.99E-0

Cuo, (MT) 2.48E-04 2.48E-04 2.48E-04 2.48E-04 2.48E-04 2.48E.04

F4203. (MT) 1.09E-02 3.48E+03 3.48E+03 3.48E+03 3.49E+03 3.48E+03

FLY-ASH. (MT) 2.06E+05 2.06E+05 2.06E+05 2.06E+05 2.06E+05

H +. (MT) 8.43E-02

H2-O, (MTf) 2.05E-07 2.05E-07 2.05E-07 2.05E-07 2.O5E-07 6.26E+05
K+, (MT) 2.02E+01

K20, WM) 3.OOEF06 1.13E+00 1.13E+00 1.13R+00 1.13E+00 1.13E+00
La203, (NM 7.67E-05 2.45E+01 2.45E+01 2.45E+01 2.45E+01 2.45E+01

Li+,(r 2.89E-02

Ui20, (?AT) 7.67E-09 2.89E-M3 2.89E-03 2.89E-03 2.89E-03 2.99E-03

Limes=n, (MT) 2.94E+05 2.94E+05 2.94E+05 2.94E+05 2.94E+05

M90, (NM 6.12E.05 1.%E+01 1.%E+01 1.%E+01 1.96E+01 1.%E+01
MnOM. WM) 6.46E-04 2.06E+02 2.06E+02 2.06E+02 2.06E+02 2.06E+02

MoO3, (M) 2.67E-03 8.51E+00 8.51E+00 8.51E+00 8.51E+00 8.51E+00
Na+. (MT) 6.99E+04

Na20. (MT) 3.23E-03 1.22E+03 I1.22E+03 1.22E+03. I.22+031 1.22E+03
Ni2FoCN6, (W) 2.35E-03 2.35E-03 2.35E-03 2.35E-03 2.35E-03

Ni2O3, (MTf) S. 17E-04 2.61E+M2 2.61E+02 2.61E+021 2.61E+021 2.61E+02

N02-, (MT) 3.05E+02

WRC-SD-WM-EV--100 Rev. 0
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Table A-2B. Material Balance Summary for Low-Level Waste Grout Flowsheet.

N03-, (W 7.17E+03

Np02, (WC) I.. 6.14E.03 6.14E-03 6.14E-03 6.14E-03 6.14E-03

OH-, (N)' _4.91E+04

P205, (NC) 1.I5E-M 3.6E+03 3.66E+0 3.66E+03 3.66E+OS 3.66E+03

PbO2, (C) 1.30E-03 1.30E-03 l.3E.o 1.30E-03 1.30E-03 1.30E-03

POLY, (NM) 2.22_04

PORTL ad , (Ml) 2.94E+04 2.94E+04 2.94E+04 2.94F.+04 2.94E+04

PTA-3, (WI) 5.32E-01

PuO2, (T) 1.69E-08 5.40E-03 5.40E-03 5.40E-03 5.40E-03 5.40E-03

si02, (WC) 5.59E-04 1.78E+02 1.78E+02 1.78E+02 1.78E+02 1.78E+02

S04-2, (WT) 7.17E+03

SrO, (WT) 1.38E-08 4.40E-03 4,40E-03 4.40E-03 4.40E-03 4.40E-03

Tc207, (NC) 4.40E-08 1.40E-02 1.40E-02 1.40E-02 1.40E-02 1.40E-02

TiO2, (NIT) 9.7E- 3.15E-02 3.15E-02 3.15E-02 3.15E-02 3.15E-02

Total OrgCatban, (M 2.91E-06 2.91E-06 2.91B-06 2.91E-06 2.78E-01

U308, (MT) 3.35E-06 1.07E+00 1.07E+00 1.07E+00 1.07E+00 1.071+00

V205, (MT) 9.57E-05 9.57-05 9.57E-05 9.57E-05 9.57E-05 9.57E-05

W02, (MT) 1.10E-06 1.10E-06 1.102-06 1.10E.06 1.10-06
W03, (IT) 2.022-04 2.02E-04 2.02-04 2.02E-04 2.02P-04 2.02E-04

ZnO, (MT) 9.902-05 3.16E+01 3.16E+01 3.16E+01 3.16E+01 3.16E+01

ZcO2, (N4T) 2.18E-03 6.96B+02 6.96E+02 6.96E+02 6.96E+02 6.96E+02
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Table A-2B. Material Balance Summary for Low-Level Waste Grout Flowsheet.

Vo u, Toal Litr2.42E+07 4.44E+d6 152E+O5 2.87E+07 2j8E+07 2.JE+07 3.37E+03

pocifcGraviy 1.OOE+00 1.OOE+00 1.07E+OO LOOE+00 LOOE+00 .OOE+00 4.29E+00

rO Mass Flow, ) 2.42E+04 4.44E+03 1.63E+02 2.87E+04 2.&$E+04 2.&&E+04 1.44E+01

Cm a (MC) 7.02E-06 7.02E-06 6.32E-06

Otal MCi 7.O2E-06 7.nE-06 6.32E-06

AI+3, (hM 2.47E-01 2.47E-01 2.23E-M 2.47E-01

l-, (MTf) 3.30E-M 3.30E-02 2.97E-10 3.30E-G

Cr+9, (M 3.0GB-05 3.0E-.05 3.0E-05

Cs+g (MT) 9.55E-09 8.55E-08 7.69E-08

FaCN6-3, (?M

H+, (m) 8.45E-06 8.45E-06 7.60E-14 8.45E-06

H20, (M 6.59E+01 6.59E+01 6.59E+01

H22, WM)

K+, ( 2.13E-03 2.13E-03 1.92E.11 2.13E-03

Li+, (m 3.04E-06 3.048B06 3.04E-06

02, (NU) 8.53E-02 8.53E-02 7.68E-10 8.53E-02

M-04-2, (mT)

M2 mr) 1.868+04 3.41E+03 6.65E+01 2.20E+04 2.21E+04 2.21E+04

+ (MT) 7.36E+00 7.36E+00 6.62E-08 7.36E+00

NH20H, (KM

NH3, WM)

NH4+, (MT)

N02-, (?,) 3.21E-02 3.21E-02 2.89E-10 3.222-02

N03-, (MT) 7.55E-01 7.55F-01 6.80E-09 7.55F-01

02. (WT) 5.63E+03 1.03E+03 1.59E+01 6.66E+03 6.68E+03 6.68E+03

OH-, (Mr) 5.17E+00 5.17E+00 4.66E-08 5.17E+00

POLY, (MT)

PTA-3, (T) 5.60E-05 5.60E.05 5.608-05

S04-2. (M.) 7.53E-01 7.55E-01 6.80E-09 7.55E-01

rol Org Carbon, (mT) 2.93E.05 2.93E-05 2.93E-05
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Table A-2B. iaterial Balance Summary for Low-Level Waste Grout Flowsheet.
Suca* Nase 10 i U 12 1 I5 p
Solid CompoMPODa _ ___ .. .

Total M s Flow, (MT) 7.37B+01 7.37E+01 6.63B-07 7.37E+01

CS and Ba, (MCI)
Sr ud Y, (MCI)
To, (MCi)

TRU, (MCI)

Total MCi

Ag2O, (MT)
AI+3, (M)
AI2O3, (Wr)
Am2O3, (M)

As205, (MT)

B203, (MAT)

B.0, (MT)

BO, (MT)
B203, (MT)

BLAST-SL, (MT) 2.06E+01 2.06E+01 1.85E-07 2.06E+01

Ca=cditc, (PAT) 2.56E-01 2.56E-01 2.31E-09 2.56E-01

CaO, (MT)

Cdo, (PAT)

C203, (MT)

Ci-, (Mr)

Cr+3, (MT)

Cr203. (AT)
Ca+, (MIT)

CCG, (MT)

cuO, (MT)

Pe2O3, (MT)

PLY-ASH, (MT) 2.06E+01 2.06E+01 1.85E-07 2.06E+01

H +, (MT)

H20, (MT) 2.05E-11 2.05E-11

K+, (MT)

K2O, (MT)
La3, (MT)

Li+, (MT)

U20o, (MT)

Limcatooo, (MT) 2.94E+01 2.94E+01 2.64E-07 2.94E+01

PAO, (MT)
MnO2. (MT) 2.06E-02 2.06E-02 1.86E-10 2.06E-02

MoO3, (MT)

N.+. (MiT)
Na20, (MT)
Ni2FCN6, (MT) 2.35E-07 2.58-07 2.11-07

Ni2b3, (WT)

N02-., (MT)
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9513385.1033
WHC-SD-WM-EV-100 Rev. 0

Table A-3. Material Balance Summary for Integrated Pretreatment-
High-Level Waste Vitrification Flowsheet with
Cesium/Strontium Capsule Blending. (5 sheets)

(15-Sep-95, Clean Flowsheet, Cs/Sr Capsule Blending into Glass Feed,
Table A-3, XXX13, Revision 2, 14:36:51)

The material balance summary for the integrated pretreatment/HLW vitrification flowsheet
with cesium/strontium capsule blending is the same as the integrated pretreatment/HLW
vitrification flowsheet shown in Table A-i except that stream SRCSCAPS, which is the
cesium/strontium capsule inventory, is blended into TK-332 (see sheet 28 in Figure C-1) as
additional feed to the HLW glass melter. The cesium-strontium curie inventory for this
stream is based on WHC-SD-WM-DP-087, Rev. B.

To conform to the flowsheet calculation scheme the capsule input mass stream was adjusted
to preserve the total radionuclide content using the average tank isotopic distribution provided
on page A-4. The actual total capsule inventory is discussed in Section 5.16, and shown in
Table 5-2.

Nankani, F. D., 1995, Disposition of Cesium and Strontium Capsules Engineering Data
Package for Tank Waste Remediation System Environmental Impact Statement,
WHC-SD-WM-DP-087, Rev. B, Westinghouse Hanford Company, Richland,
Washington.
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Table A-3. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Cesium/Strontium Capsule Blending.

Satram Name fl2M 1314 . .. '' OV44 ' 15561yI*
Luq. Coopo-Ua _

Volume, Total Lite 3.70E+08 1.2E+7 4.98E+03 4.14E+08

Specio Gravity 1.40E+00 1.35E+00 1.72E+00 .23E+00

Total Mat flow, (M) 5.19E+05 2.05E+04 S9E+00 5.10E+05

C. and Ba, (MCI) 8.47E-04 7.4E+01 4.74E+01 6.S6EO2

Sr and Y, (MC) 1.38- 1.38E+02 2.05E+01

Te, (MCi) 6.46E-06 3.19E-2

TRU, (MCi) 1.06-03 2.06E-01

Total MCi 1.57-02 2.13E+02 6.79E+01 6.56E-02

Ag+, (MT) 1.38E+00 4.61-5

AI(OH)4-, (MT) 9.16E-C 2.14E-07

A1+3, (1M) 2.35E+02 2.14E-02 6.98E+02
Am+3, (NMT) 6.04E-06 3.02E-02

As+5, (MIT) 4.97E-01 1.67E-05
B+3, (?,T) 9.93E-01 3.3305

Ba+2, (Mr) 3.09E-04 3.09E+00

Be+2, (MT) 7.60E-03 2.55E-07

Bi+3, (M) 1.95E+00 2.02E-01

Carbon14, (MT) 4.52E04 1.52E-8

C204-2, (MT) 2.38E+04

Ca+2, (MT) 1501E+02 5.02E03
Cancrinitc, (MT) 2.45E+02 8.34E-02

Cd+2. (MT) 7.92E+00 2.66E.04

Cc+3, (MT) 4.75E-02 2.69E-01

C-. (PT) 9.82E+00 1.30E-04 3.15E+02

Cr(OH4, (MT) 2.2E-03

Cr+3. (MT) 1.34E+02 2.70E-03 1.26E+02

Ca+. (MT) 1.03E-05 9.11E-01 5.77E-01 7.9E-04

CU+2, (PAT) 7.451-01 2.50E-05

DTPA-3. (MT) 2.9E-01

F-. (NIT) 2.80E+04 6.27E+01 2.30E+00

Fc+3. (MT) 7.75E+02 9.34E-02

FcCN6-3, (MT) 6.98E+00 1.63E-05 3.20E+02

PESA. (MT) 7.92E+O3

H+. (MT) 2.60E+03 1.6E+02

H2. (MT) .511-10

HZO. (?&) 4.48E+05 9.76E+03 3.74E+05

H202, (NIT) 4.95E+02 3.20E1+02

Hg. (MT) 5.OE-06
Hg+2. (MT) 9.01E-03 3.02E-07

Hg. (MT) 3.25E-02 1.33E.10 .9E+00

I-. (MT) 2.02E+01 6.77E.04

K+, (MT) 2.13E+01 7.05E-04 2.02E+01

La+3. (MT) 4.24E3 2.41E-02
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Table A-3. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Cesium/Strontium Capsule Blending.

Sn Nime iMfl 1314 13ff $ r- 4.
Liquid Ccmpob-aUHI.. .............
Li+, (MT) 2.50E-02 .25E-07 2.90E-02

Mg+2, (MT) 1OE+01 3.69E-04

Ma+4, (M) 1.34B+02 4.48E-3

Mn&2, (&M) 3.52E-42 2.14E+01

Mo+6, OM) 9.87E-01 2.71E-05

Mo04-2, (M) 4.28E-02 1.00E-07 1.96E+00
Na+, (NT) 2.822+03 7.43E-01 7.02E+04

NH3, (MT) 1.42E-01 3.32E-07 8.36E+00

NH4+, (M) 1.66E-02 7.00E-09 1.632-02

Ni+3, (MT) 1.88E+02 7.71E-04

NO-, (Mi) 3.01E+02

N03-, (MT) 1.91E+03 1.02E+04 2.61E.01 7.07E+03

Np+4, (MI) 5.66E-03 1.46E.01

OH-, (MT) 2.71F-01 4.93E+04

Pb+4, (MT) 3.28E+00 1.10E-04

P04-3, (M) 2.47E+02 7.95E-03

POLY, (MT) 4.30E-04

PTA-3, (MT) 5.422-01 1.79E-05 5.33E-01

Pu+4, (MT) 4.54E-03 4.49E-01

Si+4, (MT) 7.89E+01 2.66E-03

S04-2, (MT) 1.31E+02 4.28E-04 7.46E+03

Sr+2. (MT) 3.68E-03 3.68E+01 5.45E+00

TcO4-, (MT) 6.24A-04 3.07E+00

Ti+4, (MT) 1.90E-02 6.81E-06

Tot Org Carbon, (MT) 1.16E+02 3.88E-03 2.74E-01

U02+2, (MT) 1.76E-01 1.82E+00

V+5, (MT) 1.88E-01 6.30B-06

W+6, (MT) 1.42FA-5

Zo+2, (MT) 9.44E-01 7.24E-02

Zr+4, (MT) 5.10E+02 5.27E-01

ZrO2:2H20. (MT) 3.96E.05
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Table A-3. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Cesium/Strontium Capsule Blending.

Stteamn Nf 1 1314 >* W t- st g344 '15

Total Mam Flow, (M) 4.46E+00 8.65E+02 5.12E+03 1.32E+03 1.03E+03

Ca and Ba, (MCi) 1.91E-05 2.43E.01 1.E+02 9.03E-06

Sr and Y, (MCi) 3.48E-04 3.76E-01 1.58E+02 4.30E05

To, (MCi) 1.62-08 6.67E-GS 3.17E-02 4.69B-07

TRU, (MCi) 6.25E-07 7.24E-04 2.06E-01 3.57B.06

Total MCi 3.67E-04 6.201-01 2.801+02 5.51E-05

At+, (MT) 3.45E-06 6.581-04

Ag20, (M) 1.271-03 1.43E+00 1.42E+00 4.07E-01

A1+3, (ME) 3.96E-03 2.88E+00

A1203, (MT) 1.59E+02 1.94E+02 9.85E+02

Am+3, (M 7.591.08 1.45E-05

Am2O3, (M 6.531-05 3.32B.02 7.26E-08

APM, (M 3.45E-03 3.44E-03

A9+5, T) 1.251-06 2.38E-04

A205, (T) 1.35E-03 1.52E+00 1.511+00 4.33E-01

B+3, (MT) 2.49E-06 4.75E-04

B203, (M 4.61B-05 1.15E+02 2.77FA1 1.15E+02 1.481-02

Ba+2, (MT) 7.75E-06 1.481-03

B8O, (M 9.38E-06 1.62E-02 3.46E+00 2.69E-03

Be+2, (M 1.91E-08 3.64E-06

BCO, 0a) 1.721-04 1.941-01 1.93E-01 5.53E-02

Bi+3, T) 4.92E.04 9.37E-02

BMW, (MT) 2.78E-03 3.121+00 3.45E+00 8.92E-01

CArbonl4, (MT) 2.17E-07

CA+2, (Mf) 3.761-04 7.16E-02

Caacdioitc, (MT) 9.71E-02 1.03E+02 7.98E+00

CaO, (NIT) 1.98E-03 2.238+00 2.33E+00 6.371-01

CU+2. (NIT) 1.99E-05 3.79E-03

CdO, (MT) 1.081-04 1.22.-01 1.26E-01 3.48E-02

Ca+3. (MT) 5.97E-04 1.141-01

Cc2O3, (MT) 2.631-03 2.961+00 3.40E+00 8.44E-01

Cl-, (MT) 8.76E-06 i.67E-.03

C03-2, (MT) 5.63E-04 1.07E-01

Cr+3, (MT) 4.52E-04 3.291-01

Cr2O3, (MT) 7.951-04 9.951-01 1.38E+00 2.55E-01

C.+, (MT) 2.32E-07 4.42E-05

C-20, (MT) 3.09E-03 1.581+00 1.041-07
Cu+2, (MT) LME-06 3.7E-04

CUO, (mT) 8.00E-04 9.OOE-01 9.99E-01 2.57E-01

F-, (MT) 1.501-04 2.85E-02

Fe+3, (MT) 2.66E-03 1.94E+00

Fe2O3, (MT) 3.46E-M 3.90E+01 4.24E+01 1.111+01

H20, (T) 9.50E-04 1.101+00 1.10E+00 2.11F-M
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Table A-3. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Cesium/Strontium Capsule Blending.

S N 1=22 1314 MOM 4

Sow Coypofl NMI

Hg+2. (M) 4.30E-06

1-, (MT) 5.07E-0 9.66E-03

K+, (M5) .27E-05 1.0E-02

K20, (MY) 9.35E-06 1.05E-02 2.34E-02 3.00E-03

LAI, (MY) 5.33E-05 1.02E-02

LZ , M) 2.35204 2.65E-01 3.042-01 7.55-02

Li+, (M6) .16E.08 1.17E-05

Li20, (M) 2.39E-08 1.22+01 2.59B-02 1.32+01 7.67E-06

kg+2. (MT) 2.76E-05 5.26E-03

M40, (M) .88E-04 2.11E-01 2.20E-01 6.03E-02

MnO2, (MY) 5.30E-04 1.02E-01 1.08-01 6.42E-01

Mo+6. ( 2.01E-06 3.83-04

MoO, (M) 9.17E-05 9.19E.02 9.24E-02 2.62E-02

Na+, (MT) 2.31E-02 4.22E+00

NA20, (M) 1.03E-02 2.40E+01 1.17E+01 6.59E+01 3.32E+00

Ni(OH)3, (M) 5.25E-8

Ni+3 (MY) 2.66E-05 5.07E-03

Ni2FECN6, 0MT) 2.35E-03 2.64E+00 7.18E.06

NiO3, (M) 2.51E-03 2.82E+00 2.82E+00 8.04E-01

NiO, (MI) 2.35E-03 1.20E+00

N02-, (Myr) 1.85E-04 3.53E-02

Np+ 4 , (MY) 5.01E-07 3.64E-04

NpO2. (M) 6.24E-08 3.96-04 1.66E-01 2.00E-05

OH-, (MT) 4.21E+00 4.72E+03

P205, (MT) 3.52E-02 3.95E+01 3.95E+01 1.13E+01

P205:24W, (MT) 1.31E-06 2.49B-04

Pb+4, (M) 8.23E-06 1.57E-03

PbO2, (MT) 4.19E-03 4.71E+00 4.70E+00 1.35E+00

P04-3. (Mr) 5.93E-04 1.13E-01

POLY, (MT) 8.08-06 5.33E-02 1.80-06

Pu+4, (MT) 1.56E-06 1.13E-03

PuO2. (MY) 5.18E-08 1.06E-03 3.11E-01 1.66E.05

Si+4, (MT) 1.98E-04 3.78E-02

SiO2, (MT) 1.71E-03 7.13E+02 3.40E+00 7.51E+02 5.50E-01

SO3, (Mr) 3.76B-06 1.92E-03

S04-2, (MT) 9.85B.06 1.88-03

Sr+2. (MT) 9.24E-05 1.76E-02

SCO, (MT) 4.22E-08 9.77-02 4.97E+01 1.36B-05

Tc2O7, (MT) 1.35E-07 5.89-03 2.92E+00 4.332-05

Tc04-. (MT) 1.43E-06 2.71E-04

TiO2, (MT) 3.03E-07 3.402-04 3.51E-04 9.72E.05

Tot OrS Carbon, (MT) 2.90E-04 5.53E-02 8.88E-09

U308, (M) 1.03E-05 1.16E-02 1.152-02 3.30203
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Table A-3. Material Balance Summary for Integrated Pretreatment High-Lvel Waste
Vitrification Flowsheet with Cesium/Strontium Capsule Blending.

S N 1122 1314 4
solwd -o____ -ER

U02+2, (MT) 4.1S-03 7.96-01

U03, (WC) 5.44E-03 2.77E+00

V+S, (MT) 4.71,07 8.98E-05

V205. (Mr) 3.09E-04 3.47B-01 3.472-01 9.92E-02

W02, (?4) 4.10E.07 2.26E-04

WO3, (M) 6.53-04 7.34-01 7.3E-01 2.10E.01

Zs+2, (NT) 2.37-06 4.52E-04

ZnO, (WC) 3.03E-04 3.41B-01 4.31B-01 9.74E-02

Zr+4, (MT) 6.95F-04 1.32E,01

ZzOZ, (Mr) 6.68E-03 7.52E+00 8.54E+00 2.15E+00

Z02:220, (Mr) 1.03E-03 1.95E-01
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Table A-3A. Material Balance Summary for Low-Level
Waste Vitrification Flowsheet. (3 sheets)

(15-Sep-95, Clean Flowsheet, LLW Vitrification with Cs/Sr Capsule Blending,
Table A-3.1, XXX13B, Revision 2, 14:37:35)

The material balance summary for the LLW vitrification flowsheet (Figure C-2) is based on
the LLW streams 1532 and 1556 from the integrated pretreatment/HLW vitrification
flowsheet (see sheet 35A in Figure C-1) with the cesium/strontium capsule inventory blended
into the HLW glass melter feed.
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Table A-3A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

...... .... a "

Volume, Toul Lita 4.17E+08 3.25E+0

Scfic GWaty I.23E+OO 1.29E+OO

Tow Ma Flow, (M) 5.12E+05 4.20E+05

C. and Ba. (MCi) 6.56E-2 656E-02

Total MCi 6.56E-02 6.56E-f

AI(OH)4-, (NM 7.45E+03 7.45E+03

C1-, (MI) 3.25E+O2 3.15E+02

Cr(OH)4-, (MI) 2.91E+02 2.91E+02

C0+ T) 7.99E-04 7.99E-04

FcCN-3, (M) 3.2E+02 3.20B+M2

H20, (NM) 3.75E+05 2.93E+05

Hg, (Nm) 1.92E+00 1.92B+00

K+, (MT) 2.02E+01 2.02E+01

Li+, (MI) 2.90E-02 2.90E-02

MnO2, (NT) 2.14E+01 2.14E+01

Mo-6, (MIT) 1.18E+00 1.1E+DO

Na+, (NMT) 702E+04 7.02E+04

NH, (MT) 8.38E+00 8.38E+00

Ni+3, (MT) 2.81E-08 2.81E-N

N02-. (MI') 3.OIE+2 3.01E+02

N03-. (MT) 7.07E+03 7.07E+03

OH., (MT) 4.38E+04 4.38E+04

S04-2, (Nfr) 7.46E+D3 7.46E+03

Tot Org Carbon, (MI) 2.74E-01 2.74E-01
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Table A-3A. Material Balance Summary for LoWv-Level Waste Vitrification Flowsheet.

TOWa Ms low, (WI 1.65E+04 2.47E+04 2.65E.+05 3l.94E -r05 5.0t9E +05

C9 AW, Ba, (Ca) 3.09E-03 4.545-03 7-DE-C2 6.96E.02

Sr and Y, (MCi) 1-40E-A2 1.43E-02 1.43E-02 1.40E-02

Te, (MCi) I.5E-04 I-ME-04 1.56E.04 1.53E44

TRUJ, MCO) 1.2OE-03 1.12E-03 1.22E-03 1.20E.03

TOWMci1.84E..02 2.02E.C2 U.7E-02 8.39E-M2

Ag20, (bM 4.07E.01 4.16E-01 4.16E-01 4.07E-01

A1,0(,T) 2.97E+03 3.38E+03 1.16E+04 1.97E+04 1.93E+04

Am2O3, (M) MI.41-5 3.49B-05 3.48E-05 3.41M-5

A,205, (NM 4.33E-01 4.42B.01 4.42E-01 4.33E-01

R203, (MTf) 4.M2E+00 4.92E+OD 4.92E+00 4.82E+00

BaO, (Nff) 8.76E-01 8.95E-01 8.95E-01 8.76E-01

BOO, (MT 5.53E-02 5.64E-02 5.64E-02 5.53FA2

BMW.3 (IM 2.90E+02 2.97E+02 2.97E+02 2.90E+02

Canriniwe, (?M 2.60E+03 2.60E+03

CAO, (MT) 2.08E+02 1.03E+03 -3.94E+04 3.94E+04 3.96E+04

CdO, OAT) 1.13E+01 1.16R+01 1.16E+01 1.13E+01

Cc2O3, (?M 2.75E+02 2.81H+02 2.81E+M2 2.75E+02

Cr2O3, (MT) 8.31E+01 8.88E+01 2.73E+02 2.67E+02

CS20. (M.) 4.OOE-05 5.99E-05 9.04E-04 8.86E-04

Cuo, (MT) 2.57E-01 2.62E-01 2.62E-01 2.57E-01

DCP, (M) 1.22B+05

Pc23 . (M) 3.62E+03 3.70E+03 3.82E+03 3.74E+03

H2o. (M) 2.IIE-04 2.16E-04 2.16E-04 2.I9E-04

HgO. (MT) 4.41E-01 2.11E+00 2.07E+00

K20, (M) 1.15E+0 1.70E+00 2.61E+01 2.55E+01

LA2O3. (MT) 2.46E+01 2.51E+01 2.5E+01 2.46+01

Li2O, (MT) 2.95E-03 4.34-03 6.67E-02 6.53H-02

Mg0, (MT) 1.96E+01 2.9E+01 2.9E+01 1.76E+01

Mn2, (MT) 2.09E+02 2.14E+02 2.36E+02 2.31E+02

Mom, (MT) 1.55E+01 1.77E+00 1.05E+01 1.03E+01

Na20, (MfT) .1.2E+03 3.33E+03 9.85E+04 9.672+04

Ni2FECN6, (MT) 2.34E-03 2.34E-03
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Table A-3A. Material Balance Summary for LoW-Level Waste Vitrification Flowsheet.

Nraw, (M 2.62E+02 2.68E+M2 2.68E+02 2.62E+02

N10, (2).E5 1.0tE-w 1.06E-03

NpO2, (NT) 6.52E-03 6.66E-03 6.66E-0 6.2Z-OS

OLIGOMER, (MT) 4.41E03

P205, (NMT) 3.6E+03 3.75E+03 3.75E+03 3.68E+03

PbO2, OM 1.35E+00 1.37E+00 1.37E+00 1.35E+00

POLY, (MT) 1.90E-06 1.80E-C

PU02, (MT) 5.42E-3 5.53-03 5.53E-03 5.42E-03

S, (NMT) 1.6E-01

SiO2, (MT) 1.79E+02 4.78E+03 2.15E+05 2.20E+05 2.16E+05

S03, (MT) 1.33B+02 6.35E+03 6.22E+03

SrO, (wT) 4.41E-03 4.51E-03 4.51E-03 4.41E.03

Tc2O7, (NM) 1.41E-02 1.44E-02 1.44E-02 1.41E-02

TiO2, (T) 3.16E-C2 3.23E-O2 3.23E-02 3.16E-02

Tot Org Cuboa, (MT) 2.89E-06 2.89E-06

U308, (MT) 1.0E+00 .IOE+00 1.1GI+00 1.08E+00

V205, (Mr) 9.92E-02 L.E-01 1.O1E-01 9.92P-2

WO2, (MT) 1.09E-06 1.I1E-06 1.11E-06 1.09E-06

WO3, (MT) 2.1OE-01 2.14E-01 2.14E-01 2.10E-01

ZaO, (MT) 3.17E+01 3.24E+01 3.24E+01 3.17E+01

Zr2, (IT) 6.99E+02 7.14E+02 7.14E+02 6.99E+2
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Table A-4. Material Balance Summary for Integrated Pretreatment-
High-Level Waste Vitrification Flowsheet Without

Americium/Lanthanide Separation. (5 sheets)

(15-Sep-95, Clean Flowsheet, Caustic Recycle without Chrome Removal, Without
Am/La Separation, Table A-4, XX12, Revision 2, 14:35:35)

The material balance summary for the integrated pretreatment/HLW vitrification flowsheet

without Am/LAN separation is the same as the integrated pretreatment/HLW vitrification

flowsheet except that sheet 20 of the process flow diagram (see Figure C-1) has been

eliminated. Stream 628, the feed into sheet 20, is routed directly to the HLW waste

evaporator, TK-141 on sheet 24 in Figure C-1. In addition, stream 628 is normally

neutralized with caustic in TK-45 on sheet 19. The caustic neutralization is eliminated with

no Am/LAN separation.
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Table A-4. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet Without Americium/Lanthanide Separation.

Volume, Total Litco 3.70E+0 1.19E+07 4.14E+06

Specific Gravity 1.40E+00 1.72E+00 1.23E+00

Totul Mas Flow, (MT) 5.19E+05 2.05E+04 5.10E+05

Ca and Ba, (MCi) 8.47E-04 7.48E+01 6.55E-02

Sr and Y, (MCi) 1.38E.02 1.382+02

TC, (MCi) 6.46E06 3.19E2-

TRU, (MCi) 1.06E-03 3.10E-01

Total MCi 1.57-02 2.14E+02 6.55E-02

Ag+, (MY) 1.38E+00 4.611-05

A(OH)4-, (MT) 9.15E-02 2.14E,07

A1+3, (MT) 2.35E+02 2.14E-02 6.98E+02

Am+3, (Mr) 6.04E-06 6.04B-02

AS+5, (MT) 4.97E-01 1.67E-05

B+3, (MY) 9.93E-01 3.33F-05

Ba+2., (T) 3.09E-04 3.09E+00

Be+2, (MT) 7.60E-03 2.551-07

Bi+3, (MY) 1.95E+00 1.18+00

Carbon14, (MT) 4.52E-04 1.52E-08

C204-2, (MY) 2.38E+04 2.25E+03

Ca+2. (MT) 1.50E+02 5.02E-03

Cancrimte, (MT) 2.45E+02 8.34E-02

Cd+2. (MT) 7.92E+00 2.66E-04

Cc-+3, (MT) 4.75E.02 2.38E+02

Cl-, (MT) 8.82E+00 1.30E-04 3.14E+02

Cr(OH)4-, (MT) 2.25E-03

Cr+3, (MT) 1.34E+02 2.70E-03 1.26E+02

C+, (MY) 1.03E-05 9.11E-01 7.982-04

Cu+2, (MT) 7.45E-01 2.50E-05

DTPA-3, (MT) 2.98E-01

F-, (MY) 2.80E+04 1.16E+02

Pe+3, (MT) 7.75E+02 1.711-01

FcCN-3, (MT) 6.98E+00 1.63E-05 3.20E+02

FESA, (MTf) 7.92E+03

H+ (MT) 2.60E+03 2.22E+02

H2. (MT) 8.51E-10

H20. (M 4.48E+05 6.79E+03 3.74E+05

H202, (T) 3.00E+02 3.22+02

Hg, (MY) 5.001-06

Hg+ 2 , (MT) 9.011-03 3.02E-07
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Table A-4. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet Without Americium/Lanthanide Separation.

Hg2, (M) 3.25E-02 1.27E-10 1.92E+00

I-, (NM) 2.02E+01 6.77E-04

K+, (MT) 2.13E+01 7.05E-04 2.02E+01

La+3, (MT) 4.24B-03 2.12E+01

Li+, (NC) 2.50-02 8.25E-07 2.89E-02

M+2, (M) 1.10E+01 3.69E-04

Mn+4, (Wf) 1.34E+02 4.48E-03

mn2, (NM) 3.2E-02 2.13E+01

Mo+6, (MT) 8.87E-01 2.'71E-05

MoO4-2, (MT) 4.28E-02 1.00E-07 1.96E+00

Na+, (Ml) 2.82E+03 7.47E-01 7.01E+04

NH3, (MT) 1.42E-01 3.32E-07 835E+00

NH4+, (MT) 1.66E-02 7.00E-09 1.63E-02

Ni+3, (MT) 1.88E+02 7.71E-04

N02-, (MT) 3.00E+02

N03-, (IM) 1.91B+03 1.05E+04 7.06E+03

Np+4, (NT) 5.66E-03 1.52E-01

OH-, (NT) 2.74E-01 4.93E+04

Pb+4, (MT) 3.28E+00 1.10E-04

PO4-3. (MT) 2.47E+02 7.95E-03

POLY. (MT) 4.30E-04

PT A-3. (NT) 5.42E-01 1.79E-05 5.33E-01

Pu+4. (MT) 4.54E-03 4.54E-01

Si+4. (MT) 7.89E+01 2.66E-03

804-2, (MT) 1.31E+02 4.28E-04 7.46E+03

Sr+2. (MT) 3.68E-03 3.68E+01

TcO4-. (NT) 6.24E-04 3.08E+00

Ti+4. (MT) 1.90E-02 6.81E-06

Tot Org Carbon, (MT) 1.16E+02 3.88E-03 2.74E.01

U02+2. (T) 1.76E-01 1.99E+00

V+5, (MT) L88E-01 6.29E-06

W+6, (MT) 1.42E-05

Zn+2. (MT) 9.44B-01 7.24E-02

Zr+4, (MT) 5.10H+02 1.04E+00

ZrOZ:21 2O, (MT) 3.95E-05
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Table A-4. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet Without Americium/Lanthanide Separation.

S04-2, (MC) 9.85E-06 L.8E-03

Sr+2, (T 9.E05 1.76E-2

SiCO, (?.) 422E-08 8.51E-02 4.33E+01 1.35E-05

Tc27, (bM 1.35E-07 5.89E-03 2.92E+00 4.33E.05

T004-, (m) 1.42E06 2.71F-M

T02, ) 3.03E-07 3.41E-04 3.51E-04 9.71B-05

Tot Org Carbon, (T) 2.90E-04 5.53E-02 8.87E.09

U309, (AT) 1.03E-05 1.16E-02 1.151-02 3.30E-03

U02+2, (MD) 4.18E-03 7.96E-01

U03, (MT) 5.80E-03 2.96E+00

V+5, (MT) 4.71E-07 8.981-05

V205, (wr) 3.09E-04 3.48E-01 3.47E-01 9.91E-02

WO2, (IT) 4.10E-07 2.26E-04

Wa3, (wT) 6.53E-04 7.34E-01 7.33H-01 2.09E.01

Za+2, (NT) 2.37E-06 4.52E.04

zaO, (wT) 3.03E-04 3.41E-01 4.312-01 9.73E.02

Zr+4, (?M) 6.95E04 1.32E-01

ZrO2, (NT) 6.69E-03 7.52E+00 9.23E+00 2.14E+00

ZO2:2HZO, (NC) 1.03E03 1.95E-01
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Table A-4A. Material Balance Summary for Low-Level Waste Vitrification
Flowsheet Without Americium/Lanthanide Separation. (3 sheets)

(15-Sep-95, Clean Flowsheet, LLW Vitrification without Am/La Separation,
Table A-4.1, XXX12B, Revision 2, 14:36:15)

The material balance summary for the LLW vitrification flowsheet (Figure C-2) is based on

the LLW streams 1532 and 1556 from the integrated pretreatment/HLW vitrification
flowsheet (see sheet 35A in Figure C-1) without americium/lanthanide separation.
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Table A-4A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

Voigac, Total Lamts 4.16E+06 3.25E+0

Specifi Gavity 1.23E+00 1.29E+OO

Tot.] Mwn FIow, (NM) 5.12E+05 4.20E+W5

Cs and Ba, (MCi) 6.55E-M2 6.5E-

Total MCI 6.55E-O2 6.E-02

A(OH4-, (T) 7.45E+03 7.45E+03

Cl-, (&M) 3.14E+02 3.14E+O2

Cr(OHW. (MT) 2.90E+02 2.90E+02

C$+, (&C) 7.98E-04 7.98E-04

FeCNG-3, (M) 3.20E+02 3.20E+02

H20, (Mr) 3.74E+05 2.83E+15

Hg, (N) 1.92E+00 1.92E+00

K+. (Ml) 2.02E+01 2.02E+01

Li+, (NM) 2.89E-C2 2.89E-02

MnaO, (&r) 2.13E+01 2.13E+01

Mo+6, (MT) 1.18E+00 1.18E+00

Na+, (MT) 7.02E+04 7.02E+04

NM3, (NM) .37E+00 9.37E+00

Ni+3, (MT) 2.81E- 2.81E-0S

NO2-, (WT) 3.OOE+2 3.OOE+02

N03-, (MT) 7.06E+03 7.06E+03

OH-, (WT) 4.38E+04 4.38E+04

S04-2, (MT) 7.46E+03 7.46E+03

Tot Org Cacbon, (MT) 2.74E-01 2.74E-01
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Table A-4A. Material Balance Summary for LoW-Level Waste Vitrification Flowsheet.

TOU MM Fow, ( 1.65E+04 2.47E+04 2.65E+05 3.94E+05 5.07E+05

Cm and Ba, (Ma) 3.09B-03 4.5 3 -7.00&M 6.85-02

SC "d Y, (MCi) 1.40E-02 1.43B.02 1.432-02 1.40E-02

TC, (?AO) 1.53E-04 1.56E.04 1.56B-04 1.53E-04

TRU, OMG ) 1.20E-03 1.22E-03 1.2-O3 1.20E-03

Total MCi 1.84B-02 2.022-02 8.56E-02 8.39E-02

Ag2O, (MT) 4.07E-01 4.15E-01 4.15E-01 4.07E-01

Al203, (&M) 2.97E+03 3.38E+03 1.15E+04 1.97E+04 1.93E+04

AM2O3, (MT) 3.41E-05 3.48E-05 3.48E-05 3.41E-05

A0205, (Nr) 4.32E-01 4.41E-01 4.41E-01 4.322-0!

B203, (hM) 4.82E+00 4.92E+00 4.92E+00 4.82E+00

BaO, (NMT) 8.76E-01 8.952-01 8.95E-01 8.76E-01

BeO, (NT) 5.52E-02 5.64E-02 5.64E-02 5.52E-02

B1203, (MT) 2.90E+02 2.97E+02 2.97E+02 2.90E+02

Caocrinite, (NMT) 2.60E+03 2.60E+03

C.O, (NMT) 2.08E+02 1.03E+03 3.84E+04 3.94E+04 3.86E+04

CdO, (NM) 1.13E+01 1.16E+01 1.16E+01 1.13E+01

Ce2O3, (MT) 2.75E+02 2.81E+02 2.81E+02 2.75E+02

Cr203, (NIT) 8.31E+01 8.88E+01 2.73E+02 2.67E+02

C120, (wr) 4.002-05 5.88E.05 9.04E-04 8.85E.04

CuO, (Mr) 2.57E-01 2.62E-01 2.62E-01 2.57E-01

DCPD, (Mr) 1.22E+05

Fc2O3, (M) 3.62E+03 3.70E+03 3.82E+03 3.74E+03

H20. (MT) 2.11E-04 2.16E-04 2.16E-04 2.11E-04

HgO, (MT) 4.41E-02 2.11E+00 2.07E+00

K20. (MT) 1.15E+00 1.70E+00 2.61E+01 2.55E+01

1203. (MT) 2.46E+01 2.51E+01 2.51E+01 2.46E+01

LU2, (MT) 2.95E-03 4.34E-03 6.66E-02 6.52-02

M4O. (WT) 1.96H+01 2.00E+01 2.00E+01 1.96E+01

Mno2. (MT) 2.09E+02 2.14E+02 2.36E+02 2.31E+02

MoO3, (NIT) 8.55E+00 8.77E+00 1.05E+01 1.03E+01

No20, (Mr) 1.28E+03 3.33E+03 9.85E+04 9.64E+04

Ni2FECN6, (NT) 2.34E-03 2.34E-03

N203. (NI) 2.622+02 2.68E+02 2.68E+02 2.62+02

NO. (MT) 2.26E.05 1.08E.03 1.062-03

NpOZ, (MT) 6.52-03 6.66E-03 6.66E-03 6.5203

OLIGOMER, (NM) 4.41E-03

P205. (MT) 3.68E+03 3.75E+03 3.75E+03 3.68E+03

PbO2, (MT) 1.34E+00 1.37E+00 1.37E+00 1.34E+00

POLY. (NIT) 1.80E-0 1.80E.06
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Table A-4A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

PUN2, (NC) 5.42E-03 5.53E-3 5.53E- 5.42E-03

S (Mr) 1.682-01

SiW2, (WC) 1.79E+02 4.78E+03 2.15E+05 2.=03+05 2.16E+05

S03, ( 133E+02 6.35E+03 6.22E+03

sro, (Wr 4.41E.03 4.5E-03 4.51E-03 4.41E-03

TC207, (WT 1.41B-02 1.44E-02 1.44E-02 1.41E-02

TiO2, (WT 3.16E-02 3.23E-02 3.23E-02 3.16E-02

Tot Org Carbon, (NM 2.89E-06 2.89E-06

U309, (T) 1.08E+00 1.10E+00 1.0E+00 1.08E+00

V205, ( 9.91E-02 1.01E-01 1.01B-01 9.91E-02

Wo2, (MT) 1.09E-06 1.11E-06 1.11E-M 1.09E-06

WO3, (Ml) 2.09E-01 2.14E-01 2.14E-01 2.09E-01

Zo, (WT) 3.17E+01 3.24E+01 3.24E+01 3.17B+01

ZrO2, (MT') 6.99E+02 7.14E+02 7.14E+02 6.99E+02

A-423



WHC-SD-WM-EV-100 Rev. 0

This page intentionally left blank.

A-424



9513385.106
WHC-SD-WM-EV-100 Rev. 0

Table A-5. Material Balance Summary for Integrated Pretreatment-High-Level Waste
Vitrification Flowsheet With Low Temperature Glass Limits. (5 sheets)

(15-Sep-95, Clean Flowsheet, Caustic Recycle without Chrome Removal, Low Temp
Glass Limits, Table A-5, XXX10_LT, Revision 2, 14:38:15)

The material balance summary for the integrated pretreatment/HLW vitrification flowsheet
with low temperature glass limits is the same as the integrated pretreatment/HLW
vitrification flowsheet except that different HLW glass limits are applied.
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Table A-5. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Low Temperature Glass Limits.

wma1, TOW ta5 3.70E+09 .52+07 4.13E+08

specific Cvity 1.40E+00 +1.35E+00 1.23E+00

Total Mass Row, (MT) 5.18E+05 2.051+04 5.09E+05

C. ad B., (MCi) 8.47E-04 7.48E+01 6.56-02

Sr and Y, (MCi) 1.381-2 1.38E+02

TC, (MCi) 6.46EW 3.19E-02

TRU, (MCi) 1.06E.03 2.06F-01

Total MCi 1.57E2 2.13E+02 6.56E-02

A9+, (Mr) 1.38E+00 4.63E-05

A(OH)4-. (MT) 9.141-02 2.15E-07

AI+3, (M) 2.35E+02 2.141-02 6.98E+02

Am+3, (M) 6.04E-06 3.021-02

As+5, (M) 4.97E-01 1.67E-05

B+3, (MT) 9.93E01 3.34E.05

Ba+2, (MT) 3.09E-04 3.09E+00

Be+2, (WT) 7.60E-03 2.56-07

Bi+3, (MI) 1.95E+00 2.02E-01

Carbool4, (MT) 4.52E-04 1.52E-08

C204-2, (MT) 2.38E+04

Ca+2, (MT) 1.501+02 5.04E.03

Cacrinimte, (MT) 2.45E+02 8.36E-02

Cd+2, (MT) 7.92E+00 2.67E-04

Ce+3, (MT) 4.75E-02 2.69E-01

Cl-, (MT) 8.91E+00 1.301-04 3.15E+02

Cr(OH)4-, (MT) 2.25E-03

Cr+3, (MT) 1.34E+02 2.71E-03 1.26E+02

C, +. (MT) 1.03E-05 9.111-01 7.99E-04

Cu+2, (MT) 7.451-01 2.51E-05

DTPA-3, (AT) 2.981-01

F-, (Kr) 2.79E+04 6.261+01

Fe+3. (MT) 7.75E+02 9.34E-02

FoCN6-3, (MT) 6.96E+00 1.642-05 3.20E+02

PESA, WM) 7.91E+03

H+, (NIT) 2.59E1+03 1.68E+02

8.54E-10

R20. (MT) 4.48E+05 9.78E+03 3.74E+05

H2O2, (MT) 5.011E+02 3.24E+02

Hg, (PT) 5.01E-06
Hg+2, (M) 9.01103 3.03E-07
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Table A-5. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Low Temperature Glass Limits.

MOW~4~ ONK*~ ......... V . M ..
HU2, (MT) 3.24E- 7.62EAS 1.92E+00

I-, (MT) 2.02E+01 6.79E-04

K+, (MT) 2.13+01 7.07E-04 2.02E+01

A+3, (&M 4.24E-03 2.41-02

Li+, (NM 2.E.8.27E-07 2.90E-02

Mg+2, (&M 1.10E+01 3.70E-04

bo+4, (MT) 1.34E+02 4.49-03

3.51E-M 2.14E+01

Mo+6, (mr) 8.87F-01 2.71E-05

MoO42, (&M 427E-02 1.00E.07 1.96E+00

Na+, (NMT) 2.81E+03 7.47E-01 7.01E+04

NW, (NIT) 1.42E-01 3.33E-07 8.36E+00

NH4+, (M) 1.66E-02 7.03E-09 1.63E-02

Ni+3, (MT) 1.88E+02 7.73E-04

N02-, (MT) 3.01E+02

N03, (NT) 1.91E+03 1.01E+04 7.07E+03

Np+4, (MT) 5.65E-03 1.46E-01

OH-, (M 2.74E-01 4.93E+04

Pb+4, (MT) 3.E+00 1.102-04

P04-3, (MT) 2.47E+02 7.97E-03

POLY, (~m) 4.36E-04

PTA-3, (MT) 5.42E-01 1.80E-05 5.33E-01

Pu+4. (MT) 4.54E-03 4.49E-01

Si+4. (MT) 7.89E+01 2.66E-03

S04-2. (MT) 1.30E+02 4.29E-04 7.45E+03

Sr+, (MT) 3.68E-03 3.68E+01

TcO4-. (NT) 6.24E-04 3.07P+00

Ti+4, (MT) 1.91E-02 6.81E-06

To Org Cazbou, (MT) 1.16E+02 3.89E-03 2.74E-01

U02+2, (mT) 1.176E.01 1.82E+00

V+5, (MT) 1.98E-01 6.31E-06

W+6, (NMT) 1.41E-05

Zn+2. (MT) 9.44E-01 7.24E-02

Zr+4, (MT) 5.10E+02 527E-01

ZrO.:2H20, (NT) 3.95E-05
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Table A-5. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Iow Temperature Glass Limits.

Touaku" How, (M 4.18E+00 1.35E+03 5.122+03 1.80E+03 1.03E+03

C, and Ba, (MQ) 1.71E-05 1.50E.01 7.46E+01 8.03E-06

Sr and Y, (M) 3.11E-04 3.37E2-1 1.37E+02 4.29B-05

Te, (MC) 1.46F-A 6.67E.W 3.17E-02 4.69E-07

TRU, (MC) 5.59E-07 7.25E-04 2.06E-01 3.57E-06

Total MCi3E.04 4.88E-01 2.12E+02 5.50.05

Ag+, (MT) 3.09E06 6.602-04

Ag20, (MT) 19E-03 1.43E+00 1.42E+00 4.072-01

A1+3, (M) 3.65E-03 2.89E+00

A1203, (MT) 1.59E+02 1.95E+02 9.95E+02

Am+3, (NMT) 6.79E-O8 1.45-05

Am2O3, (MT) 6.53E-05 3.32E-02 7.26E-08

APM-, (Mr) 3.46E-03 3.45E-03

As+5, (MT) 1.12B-06 2.39E-04

A,2O5, (NIT) 1.26E-03 1.52E+00 1.51E+00 4.33B-01

B+3, (ME) 2.23E-06 4.77E-04

B203, QMT) 4.32E-05 2.33E+02 5.10E-01 2.33E+02 1.48E-02

Ba+2, (ME) 6.94E-06 1.48E-03

BRO, (ME) 7.85E-06 1.62E.02 3.46E+00 2.69E-03

B+2, (ME) 1.71E-0M 3.65E-06

BoO, (ME) 1.61E-04 1.94E-01 1.93E-01 5.53E.02

Bi+3, (MfT) 4.40E.04 9.40E-

B23, (MT) 2.60E-03 3.12E+00 3.45E+00 8.92E-01

CArbon14, (MT) 2.17E.07

Ca+2, (MT) 3.36E-04 7.19E-02

Cancrinitc, (T) 9.09E-02 1.03+02 7.98E+00

CIO, (MT) 1.86E-03 2.23R+00 2.33E+00 6.37E-01

Cd+2. (MT) 1.78E-05 3.80E-03

CdO, (ME) 1.01E-04 1.22E-01 1.26E-01 3.48E-02

Cc+3, (MT) 5.34E-04 1.14E-01

C203, (MT) 2.46E-03 2.96E+00 3.40E+00 8.44E-01

C1, (M 7.83E-06 1.67E-03

C03-2, (MT) 5.04E-04 1.08E-01

Cr+3, (M 4.17E-04 3.30E-01

Cr2O3, (MT) 7.44E-04 8.95E-01 1.38E+00 2.55E-01

C.+, (MT) 2.08E-07 4.44E-05

C120, ( 1.89E-03 9.64E-01 1.04E-07

CU+2, (WT) 1.68E-06 3.582-04

Cuo, (MT) 7.49E-04 9.00E-01 8.98M-Cl 2.57E-01
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Table A-5. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Low Temperature Glass Limits.

F. (M 1.34E-04 2.86E-02

FC+3, ) 2.45E-03 1.94B+00

R203, T 3.24E-02 2.95E+01 3.90E+01 7.19E+01 1.11E+01

H20, T 8.91E-04 1.0E+00 1.10E+00 1.98E-04

Hg+2, (MT) 4.32E-06

I-, (ba) 4.53E-05 9.69E-03

K+, (M) 4.71E-05 1.01E-02

X20, (MT) 8.73E-06 1.05E-az 2.35E.02 3.00E-03

LA+3, (WT) 4.77E-05 1.02E-02

L.203, (NMT) 2.20E-04 2.65E-01 3.04E-01 7.55E-02

Li+, (MT) 5.52&.08 1.18E-05

Li20, (MT) 2.23E-08 3.60E+01 7.06E-02 3.59E+01 7.67E-06

Mg+2, (MT) 2.47E-05 5.28B-03

gO, (Mr) 1.76E-04 2.11E-01 2.20E-01 6.03E-02

MPA2, (MT) 4.74E-04 1.02E-01 1.080-01 6.43E-01

Mo+6, (NMT) 1.80E-06 3.84E-04

MoO3, (&M) 7.65E-05 9.19E-02 9.23E-02 2.62E-02

Na+. (NIT) 2.06E-02 4.22E+00

Na2b, (M) 9.67E-03 8.39E+01 1.18E+01 1.26E+02 3.32E+00

Ni(OH)3. (MT) 5.25E-08

Ni+3, (NT) 2.38E-05 5.09E-03

Ni2FECN6, (NIT) 2.21E-03 2.65E+00 6.74E-06

Ni203. (MT') 2.35E-03 2.82E+00 2.82E+00 8.04E-01

NiO. (MT) 2.36E-03 1.20E+00

NO-, (Nr) 1.66E-04 3.54E-02

Np+4. (MT) 4.61E-07 3.65E-04

NpO2. (NIT) 5.81E-S 3.96E-04 1.66E-01 2.00-E05

OH.. (MT) 3.94E+00 4.72E+03

P205. (NT) 3.29E-02 3.95E+01 3.95E+01 1.13E+01

P205:24W, (MT) 1.17E-06 2.50E-04

Pb+4, (MT) 7.36E-06 1.57E-03

PbO2, (MT) 3.92E-03 4.71E+00 4.70E+00 1.35E+00

P04.3, (MT) 5.31E-04 1.13E-01

POLY. (MT) 8.08E-06 5.33E-02 1.0E-06

PU+4. (MT) 1.43E.06 1.14E-03

PU02. (MT) 1.06E-03 5.11201 1.66E-05

Si +-4. (MT) 1.77E-04 3.79E-02

SiO2, (NIT) 1.60E-03 9.68B+02 3.90E+00 1.01E+03 5.50E-1

S03, (MNT) 3.77E-06 1.93E-03
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Table A-5. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Low Temperature Glass Limits.

Nkfin. i IN Is. Mnl Wlift*;__

S04-2, (MT) 8E-06 1.S8E-M3

Sr+2, (?AT) 9.2E-05 1.77E-2

szo, () 3.94E-M 8.51E-Z 4.33E+01 1.35E-05

Tc2l7, (KM 1.26E-07 5.89E-03 2.92B+00 4.33E-05

TcO4-, (NT) 1.28E.06 2.7ZE-04

TiO2, (MT) 2.83E-07 3.40-04 3.51E-04 9.72E-05

Tot Org Catbon, (MT) 2.60E-04 5.55-02 7.95E-09

U309, (M) 9.62E-06 1.16E-2 1.15E-02 9.30E-03

U02+2, (MT) 3.74E-03 7.98E-01

U03. (MT) 5.44E-03 2.77E+00

V+5, (NMT) 4.22E-07 9.01E-05

V205, (WT) 2.89E-04 3.47E-01 3.47E-01 9.92E-02

WO2, (NIT) 4.11E-07 2.26E-04

WO3, (MT) 6.11P-04 7.34B-01 7.33E-01 2.10E-01

Zo+2, (.MT) 2.12E.06 4.53B-04

zLO, (MT) 2.84-04 3.41-01 4.31E-01 9.74B-02

Zr+4, (MT) 6.21E-04 1.33E-01

ZrO2, (MT) 6.26E-03 7.52E+00 8.54E+00 2.15E+00

Zr02:2H20, (MIT) 9.17E-04 1.96E-I1
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Table A-5A. Material Balance Summary for Low-Level
Waste Vitrification Flowsheet. (3 sheets)

15-Sep-95, Clean Flowsheet, LLW Vitrification, HLW Vit Feed with Low
Temp Glass Limits, Table A-5A, lOB LT, Revision 2, 14:38:51)

The material balance summary for the LLW vitrification flowsheet (Figure C-2) is based on
the LLW streams 1532 and 1556 from the integrated pretreatment/HLW vitrification
flowsheet (see sheet 35A in Figure C-1) with low temperature glass limits applied.
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Table A-5A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

Voltue, Toal Lthe 4.16E+0 3.24E+09

Spcfic Gravity 1.23E+00 1.29E+00

Toal Mass Flow, (MT) 5.11E+05 4.19E+05

Ca and BA, (MCI) 6.56E-02 6.56E-02
Total MCi 6.56E-02 6.-02

AI(OH).4-, (Ml) 7.45E+03 7.45E+03

Cl-, (MT) 3.15E+02 3.15E+02

Cr(OH)4-, (MT) 2.91E+02 2.91E+02

C0+, (M) 7.99E.04 7.99E-04

FCN63, (WT 3.20E+02 3.20E+02

H20, W) 3.74E+05 2.82E+05

Hg, (MT) 1.92E+00 1.92E+00

K+, (MT) 2.02E+01 2.02E+01

Li +, (T) 2.90E-02 2.90E.02

MnM, (MTf) 2.14E+01 2.14E+01

Mo+6, (WT) 1.18E+00 1.18E+00

N+, (NT) 7.01E+04 7.01E+04

NH3, (NT) 8.38E+00 8.38E+00

Ni+3, (Mr) 2.81E-S 2.81E.08

No2-, (MT) 3.01E+02 3.01E+02

N03-, (MT) 7.07E+03 7.07E+03

OH., (MT) 4.38E+04 4.38E+04

S04-2, (NMT) 7.45E+03 7.45E+03

To Org Carbon, (MT) 2.74E-01 2.74E-01
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Table A-5A. Material Balance Summary for Lov-Level Waste Vitrification Flowsheet.

Tota Fd. low. (MT) 1.64E-+04 2.47E+04 2.64E+05 3.94E+05 5.07E+05

Cs .ME.B, (MG) 3.103-03 4.56-..S 7.00E-02 6.86E-02

Sr eMi 1, (MCI) 1.40P-02 1.433-02 -1.432-02 1.40E-02

Te, (MICI) 1-533-04 1.560-04 1.563-04 1.53-04

TRU, (MCI) 1.202-03 1.22E-03 I.2E-OS 1.20E-03

Tooal MCi 1.842-02 2.023-02 8.573-02 8.393-02

A20, (MI) 401 -01 4.162-01 4.162.01 4.073-01

AfO3, (NC) 2.973+03 3.382+03 1.153+04 1.97E+04 1.932+04

Am2OS, (NC) 3.412-05 3.482-05 3.483-05 3.413-05

A.205, (NC) 4.333-01 4.423-01 4.423-01 4.333-01

B203, (MI) 4.82E+00 4.92E+00 4.92E+00 4.823+00

, (NC) 8.76E-01 8.95E-01 8.95E-01 8.16E-01

BeA, (MC) 5.533-02 5.643-02 5.64E-02 5.53E-02

Bi03, (NT) 2.0E+02 2.97+02 2.93E+02 2.90+02

Cscrinito, (MT) 2.602+03 2.60E+03

Co (M14) 2.08E+02 1.03B+03 3.83+04 3.943+04 3.85E+04

CO, (M) 1.13E+01 1.16E+01 1.16E+01 1.133+01

Ce2O3, (NT) 2.75E+02 2.313+02 2.81E+02 2.95E+02

Cr203. (MT) 8.SIE+01 8.883+01 2.733+02 2.67E+02

CA2O, (MT) 4.00E-05 5.9E.05 9.04-04 8.86E-04

CuO, (MT) 2.573E-01 2.62E-01 2.62E-01 2.57E-01

DCPD. (MT) 1.223+05

F203, (M) 3.62E+03 3.703+03 3.82E+03 3.74E+03

H2O, (M) 1.983E-04 2.023-04 2.02E-04 1.98E-04

HgO, (4M) 4.41E-02 2.11+00 2.07E+00

nO, (4MT) 1.15E+00 1.70E+00 2.61+01 2.553+01

L203. (MT) 2.46E+01 2.513+01 2.51E+01 2.46E+01

Li20. (MT) 2.95E-03 4.34E-03 6.67E-02 6.53P2-0

MgO, (MT) 1.963E+01 2.00E+01 2.00E+01 1.963E+01

MnO2. (NI) 2.09E+02 2.14E+02 2.36E+02 2.31+02

MoO3, (MT) 8.552E+0 8.77E+00 1.05E+01 1.03+01

N20. (MT) 1.27E+03 3.332+03 9.84E+04 9.63E+04

Ni2ECN6. (NMT) 2.50E-03 2.60E-03

Ni203, (M) 2.62E+02 2.68E+02 2.682E+02 2.62E+02

NiH. (MT) 2.132-05 1.02E-03 9.97-04

NpO2. (MT7) 6.513-03 6.652-03 6.653-03 6.512-03

OLIGOMER, (MT) , 4.40E-03

P205. (MT) 3.68E+03 3.75E+03 3.75E+03 3.68E+03

PbO2. (MT) 1.35E+00 1.37E+00 1.37E+00 1.35E+00

POLY. (MT) 1.802-06 1.801-06
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Table A-5A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

Puz, (MT) 5.42E43 5.E-O3 5.3E-3 5.42E-03
S, (MT) 1.67E-1

Sia2, (mr) 1.79E+02 4.77E+03 2.14E+05 2.20E+05 2.15E+05

So3, (WT 1.33E+02 6.34E+03 6.21E+03

SFO, (ME) 4.40E-03 4.50E-03 4.50E-03 4.40E-03

Tc207, (ME) 1.41E-OZ 1.44E- 1.44E-C 1.41E-02

TiO2, (ME) 3.16E-C2 3.23E-02 3.23E-02 3.162-02

Tot Org Carbon, (MT) 2.59E-06 2.59E-06

U309, (MT) 1.07E+00 1.10E+00 1.10E+00 1.07E+00

V205, (MX) 9.92E-02 1.01E-01 1.01-E1 9.92E-02

WO2, (Mr) 9.76E-07 9.97E-07 9.97E-07 9.76E-07

W03, (ME) 2.10E01 2.14E-01 2.14E-01 2.102-01

ZOO, (MT) 3.17E+01 3.24E+01 3.24E+01 3.172+01

ZrO2, (MT) 6.99E+02 7.14E+02 7.14E+02 6.99E+02
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Table A-6. Material Balance Summary for Integrated Pretreatment-High Level Waste
Vitrification Flowsheet with Incomplete Solids Dissolution. (5 sheets)

(15-Sep-95, Clean Flowsheet, Caustic Recycle without Chiome Removal,
Revision 2, Low Temp. and 25% Total Oxide Loading Limit, 14:39:35)

The material balance summary for the integrated pretreatment/HLW vitrification flowsheet
with incomplete solids dissolution is the same as the integrated pretreatment/HLW
vitrification flowsheet except that the dissolution process specifications were changed to
represent a three pass process assuming 90 percent dissolution on the first pass, 10 percent
on the second and 5 percent on the third pass.
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Table A-6. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Incomplete Solids Dissolution.

Volum, Total Litot. 4.00E+07 2.48E+07 4.081+06

SpeciV6 Gravity 1.41E+00 1.06E+00 1.25E+00

Toal Mm. Flow, (MT) 5.62E+04 2.64E+04 5.11E+05

Ca sad B, (ACI) 8.28E-04 7.46E+01 1.74E-01

Sr and Y, (MCi) 6.86E+01 6.89E+01

To, (MCi) 2.92E-03 2.891-02

TRU, (MCi) 1.02E-03 2.02E-01

Total MCi 6.96E+01 1.44E+02 1.74B-01

Ag+, (T) 1.37E+00 5.64E-04

AM(OH)4-, (WT) 6.80E-02 1.12E-06

AI+3, (M) 1.79E+02 2.53E-01 9.59E+02

Am+3, (M) 6.00E-06 3.00E-02

A.+5, (M) 4.94E-01 2.041-04

B+3, (MT) 9.87-01 4.07F-04

Ba+2, (MI) 1.53E+00 1.54E+00

Bo+2, (MIT) 7.56E-03 3.12E-06

Bi+3, (MT) 1.94E+00 2.75E-01

Carbon14, (MT) 4.50E-04 1.86B-07

C204-2, (Mi) 3.14E+03

Ca+2, (MT) 1.49E+02 6.14E-02

Cscmrito, (MT) 1.20E+02 6.08E-01

Cd+2, (MT) 7.87E+00 3.25E-03

Cc+3, (MT) 4.72E-02 3.57E-01

Cl-, (MT) 4.24E+00 1.44E-03 3.15E+02

Cr(OH)4-, (MT) 1.67E-03 2.76E-08

Cr+3, (NMT) 1.2E+02 3.48E.02 1.252+02

Ce+ , (NIT) 1.01E-05 9.092-01 2.12E-03

Cu+2, (MT) 7.41E-01 3.06E-04

DTPA-3, (MvT) 2.98E-01

F-, (MT) 2.46E+03 1.74E+01

Fo+3, (NIT) 7.50E+02 2.79E-01

FcCN6-3, (MT) 1.78E+00 2.93E-05 2.96E+02

FESA, (Ml) 1.05E+03

H+, (T) 1.62E+02 4.84E+01

H2, (M) 8.10E-09

H20, (NIT) 4.45E+04 2.32E+04 3.72E+05

H202, (MT) 2.39E+01 1.63E+02

Hg, (MT) 7.00E-05

Hg+2, (MT) 8.95E-03 3.69E-06
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Table A-6. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Incomplete Solids Dissolution.

wq' ff C'A M gown-m1-1
_ I ~ NO M, MA,~ - 'S'~<XA

Hg2, (MT) 4.71E-03 7.76E-8 1.92E+00

I-, (QT) 2.01E+01 3.2E-03

K+, (ME) 2.09E+01 8.61E-03 2.07E+01

La+3, (M) 421E03 3.19E&M

Li+, (?) 2.45E-02 LO0E-5 2.96E-02

IMg+2, (MT) 1.09E+01 4.51E-03

Mn+4, (MT) 1.32E+02 5.44E-C2

MAMf, (MT) 4.45E-03 2.16E+01

Mo+6, (ME) 8.68E-01 3.29E-04

MoO4-2, (T) 1.14E-O2 1.S7E-07 1.89E+00

Na+, (MT) 1.71E+03 4.22E+00 6.70E+04

NH3, (MT) 5.34E-M2 8.80E-07 2.17E+01

NH4+, (ME) 1.56E-02 4.64-0 1.55E-02

Ni+3, (MT) 1.74E+02 7.04E-03

NO-, (ME) 7.57B+02

N03-, (MT) 5.25E+02 2.95E+03 1.78E+04

Np+4, (MT) 8.49E-04 1.41E-01

OH-, (MT) 1.32E-01 4.85E+04

Pb+4, (MT) 3.26E+00 1.34E-03

P04-3, (MT) 2.10E+02 8.35E-02

POLY, (MT) 1.62E-04

FrA-3, (NIT) 5.31E-01 2.18E-04 5.29E-01

Pu+4. (MT) 4.39E-03 4.35E-01

Si+4, (MT) 7.85E+01 3.25E-02

S04-2, (MT) 1.03E+01 1.50E-03 2.75E+03

Sr+2. (MT) 1.82E+01 1.83E+01

TcO4-, (MT) 2.82E-01 2.79E+00

Ti+4. (MT) 1.66E-02 8.79E.05

Tot Oig Carbon, (MT) 1.15R+02 4.74B-02 7.22E-01

U02+2, (NT) 1.75E-01 2.43E+00

V+5, (MT) 1.86E.01 7.69E-05

W+6, (MT) 1.05E-05

Z.+2. (NT) 9.38E-01 7.28E-02

Zr+4, (MT) 5.07E+02 7.16E-01

ZrO:2H20, (MT) 2.52E-05
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Table A-6. Material Balance Summary for Int'grated Pretreatment High-Level Waste
Vitrification Flowsheet with Incomplete Solids Dissolution.

~~~~~~1 fflgl 1 ,-Kt ~~&k
TotUI M.. Flow, (MI) 4.50E-01 6.46E+03 6.59E+03 8.22 +03 1.95E+03

Ca and Ba, (MCI) 2.55E-05 1.980-01 7.45E+01 2.13E-05

Sr and Y, (MCI) 4.90B-04 1.45E+00 6.97E+01 5.48E-01

To, (MCi) 2.09E-08 1.13E-04 2.88E-02 2.45E-05

TRU, (MCi) 7.67E-07 4.62E-03 2.06-01 9.16E-06

Total MCi 5.17B-04 1.65E+00 1.45E+02 5.48E-01

Ag+, (MT) 4.63E-06 9.30E-03

Ag2O, (N1) 4.84E-05 7.45B-01 7.54E-01 1.08E+00

A.+3, (T) 4.10E-03 3.44E+01

AM203, (MT) 5.40E+02 9.04E+02 1.87.+03

Am+3, (NT) 1.02E-07 2.04E-04

Am2O3, (MT) 6.53E-05 3.32E-02 1.91E-07

APM-, (MT) 5.14E-02 5.13E-02

A+5, (MT) 1.68E-06 3.37B-3

Af2o5, (NT) 5.16E-05 7.94E-01 7.97E-01 1.15E+00

B+3, (MT) 3.34E-06 6.72E.03

B203, (NT) 1.75E-06 1.40E+03 2.77E+00 1.40E+03 3.90E-02

Ba+2, (M) 1.04E-05 2.09E-02

BaO, (MT) 9.37E-07 1.78E-02 1.75E+00 2.09E-02

Bc+2, (M) 2.56E-08 5.14E-05

BoO, (MT) 6.60E-06 1.02E-01 1.02E-01 1.47E-01

Bi+3, (MT) 6.59E-04 1.32E+00

BiCo3, (MT) 1.06E-04 1.63E+00 3.40E+00 2.35E+00

Carbon14, (M) 3.06E-06

Ca+2, (WT) 5.04E-04 1.01E+00

Cancriniw, (WT) 6.98E-02 1.00E+03 1.37E+01

C0, (MT) 7.53E-05 1.16E+00 2.66E+00 1.68E+00

Cd +2, (MT) 2.67E-05 5.36E-02

Cdo. (MT) 4.11E-06 6.34E-02 1.28E-01 9.15E-02

Co+3, (MT) 7.99E-04 1.61E+00

Ce2O3, (NT) 9.98E-05 1.54E+00 3.83E+00 2.22E+00

Cl-, (MI') 1.17E-05 2.36E-M

C03.2, (Mr) 7.55E-04 1.52E+00

Cr+3, (M) 5.35E-04 4.48E+00

Cr203, (iT) 2.84E-05 4.50E-01 7.04E+00 6.32E-01

Cs+, (MT) 3.11E-07 6.252-04

C40, (NC) 1.89E-03 9.63E-01 2.76E-07

Cu+2, (NT) 2.51E-06 5.04E-03

CuO, (T) 3.05E-05 4.70E-01 4.76E-01 6.80E-01
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Table A-6. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Incomplete Solids Dissolution.

F.,(M 2.01E-04 4.03B-01

Fo+3, (M) 3.14F.-03 2.64E+01

Fa23, (M 5.092-04 2.73E+02 8.47E+00 3.29E+02 1.13E+01

H20, (M 2.4E-05 1.10E+00 1.10E+00 1.68E-05

Hg+2, () 6.OSE-05

I, (M 6.79E-05 1.37B-01

K+, (M 7.06E-05 1.42E-01

J2O, (M 1.38E-07 2.48E-03 1.3E-01 3.07E-03

LA+3, M 7.14E-05 1.43P-01

203, (M .92E-06 E1.3-01 3.43E-01 1.99E-01

Li+, (NIT) 8.26B.08 1.66B-04

L20. (NI) 2.91E+02 5.72E-01 2.91E+02 7.85E-06

Mg+2, (MT) 3.70E-05 7.43E-02

gO, (NIT) 7.12E-06 1.10E-01 2.40E-01 1.59E-01

MnO2, (MT) 7.07E-04 1.42E+00 1.51E+00 1.68E+00

Mo+6, (NM) 2.692-06 5.41E-03

MoO3. (M) 3.11E-06 4.79E-02 5.64E-02 6.93E-02

Na+, (NI) 3.38E-02 6.54E+01

Na20, (NMT) 1.10E-04 2.50E+02 2.82E+00 5.75E+02 2.44E+00

Ni(OH)3, (MT) 129E-07

Ni+3, (NM) 3.57E-05 7.16E-02

NiZECN6, (MT) 2.62E-03 4.03E+01 2.12E-05

NiO3 (NMT) 8.88E-05 1.37E+00 1.48E+00 1.98E+00

NiO, (NT) 3.59E-02 1.83E+01

NO2-, (NIT) 2.48E-04 4.99E-01

Np+4, (MT) 5.91E-07 4.96E-03

NpOZ, (NrI) 3.32E-04 1.66M-01 9.09E-06

OH-. (NM) 3.19E-01 4.792+03

P205, (NIT) 1.34E-03 2.07B+01 .2.17E+01 2.99E+01

P205:24W, (NIT) 1.75E-06 3.52E-03

Pb+4, (N) 1.10E-05 2.2-02

PbO2, (NT) 1.60E-04 2.46E+00 2.49E+00 3.56E+00

P04-3, (NT) 6.85E-04 1.38E+00

POLY. (MT) 9.04B-06 1.06R+00 4.75E-06

Pu+4, (wI) 1.84E-06 1.542-02

PuO2, (NT) 1.03E-03 5.11E-01 4.27,05

Si+4, (MT) 2.66E-04 5.34E-01

SiO2, (NM) 6.50E-05 4.25E+03 1.00E+01 4.60E+03 1.45E+00

S03, (NIT) 3.99-05 2.03E-M
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Table A-6. Material Balance Summary for Integrated Pretreatment High-Level Waste
Vitrification Flowsheet with Incomplete Solids Dissolution.

S04-2, (M 1.14E-05 2.29E-02

Sr+2, (Mr) 1.24E-04 2.49E-01

Sro, 1m 7.76E-06 1.62E-01 Z.20E+01 1.73E-01

'C2Yh (m 1.02E-(7 6.73-03 2.66E+00 2.26E.03

TcO4-, (M') 1.91E-06 3.94H-03

im, (M 1.54E-04 3.OOE.04 22E-04

Tot Org CAibo, (&C) 3.89E-04 7.82E-01 3.14E-OS

U30, (&C) 3.89E-07 5.98E-03 5.97E-03 8.65E-03

U02+2, (MT) 5.59E-03 I.L22+01

U03, (,) 2.84E-02 1.458+01

V+5, (NC) 6.32E-07 127E-03

V205, (M) 1.18F-05 1.82B-01 1.94E-01 2.62E-01

W02, (NM 6.19E-06 3.16E-03

W03. (Mr) 2.50-05 3.86E-01 3.85E-01 5.58E-01

ZI+2, (PAT) 3.18E-06 6.39E-03

ZaO, (NC) 1.16E-05 1.78E-01 2.76E01 2.58E-01

Zr+4, (PT) 9.31E-04 1.87E+00

ZrO2, (MT) 2.54B-04 3.91E+00 9.3+00 5.65E+00

ZO2:2H20, (WT) 1.37E-03 2.76E+00
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Table A-6A. Material Balance Summary for Low-Level Waste
Vitrification Flowsheet. (3 sheets)

(15-Sep-95, Clean Flowsheet, LLW Vitrification, Integrated Pretreatment-HLW
Vitrification Feed, EJS_B, Revision 2, 14:40:15)

The material balance summary for the LLW vitrification flowsheet (Figure C-2) is based on
the LLW streams 1532 and 1556 from the integrated pretreatment/HLW vitrification
flowsheet (see sheet 35A in Figure C-1) with incomplete solids dissolution.
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Table A-6A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

Volume, Total Iutm 4.12E+08 3.10E+08

Sipocif Gravity 1.24E+00 1.32E+00

Total Mais Flow, (AT) 5.11E+05 4.09E+05

C, and Eta, (MM) 1.74E-01 1.74F-01

Total MCi 1.74E-01 1.74E.01

AI(OH)4-, (M) 5.96E+03 5.%E+03

Cl-, (M) 3.15E+02 3.15E+02

Cr(OH)4-. (MI) 2.90E+02 2.90E+02

C.+, (MT) 2.12E-03 2.12E-03

FeCN6-3. (&M) 2.%E+02 2.%E+02

M2l, (MT) 3.22+05 2.70E+05

Hg, (MT 1.92+00 1.92+00

K+, (IT) 2.07E+01 2.07B+01

Li+, (MT) 2.%E-02 2.%E-02

MnO2, (MT) 2.16E+01 2.16E+01

Mo+6, (NMT) 1.13E+00 1.13E+00

Na+, (MT) 6.70E+04 6.70E+04

NH3, (MT) 2.17E+01 2.17E+01

Ni+3, (MT) 6.98E-08 6.88EO8

N02-, (MT) 7.572+02 7.57E+02

N03-, (T) 1.781+04 1.78E+04

OH-, (MT) 4.41E+04 4.41E+04

S04-2, (NT) 2.75E+03 2.75E+03

Tot Org Cabov, (NMT) 7.2-0I 7.22E-0I
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TAble A-6A. Material Balance Summary for Lo*-Level Waste Vitrification Flowsheet.

ToLd Mf ow, ( la2E+04 2.05E+04 2.55E+05 3.72E+05 4.79E+05

C4 and Rd, (AM~) 3.12E.03 6.69E 1.81E-01 1.77E-01

Sr and Y, (MCN) 6.7$E+01 6.92E+01 6.92E+01 6.78E+01

To, (MCO) 3.03E-03 3.10E-03 3.10-03 3.03E-03

TRU, NO~) 1.16E-03 1.19E-03 1.19E-03 1.16E.03

TOW MCi 6.78E+01 6.92E+01 6.94E+01 6.79E+01

Ag2O, (M 1.08E+00 1.102+00 1.10E+00 1.08E+00

A123, (M 3.29E+03 3.68E+03 1.12E+04 1.86E+04 1.32E+04

Am2O3, (NM) 3.40E.05 3.47E-05 3.47E-05 3.40E-05

A25, (M 1.15B+00 1.17E+00 1.17E+00 1.15E+00

R203, (M) 4.82E+00 4.93E+00 4.93B+00 4.82+00

BaO, ("T) 2.8E+00 2.63E+00 2.63E+00 2.58E+00

BOO, (NMT) 1.47E01 1.50E-01 1.47E-01

B2a3, (T) 2.90E+02 2.97E+02 2.97E+02 2.90E+02

Caneriito, (Am) 1.70E+03 1.70E+03

C.O, (IT) 2.07E+02 9.93E+02 3.62E+04 3.722+04 3.64E+04

CdO, (MT) 1.13E+01 1.16E+01 1.16B+01 1.13E+01

Ce2O3, (MT) 2.75E+02 2.80E+02 2.80E+02 2.75B+02

Cf2O3, (MT) 7.81E+01 8.37E+01 2.67E+02 2.61E+02

C120, (MY) 4.03E-05 1.90E-05 2.33E-03 2.29E-03

CuO, (AT) 6.80E-01 6.94E-01 6.94E-01 6.80E-01

DCPD, (MT) 1.15E+05

Fe203, (WC) 1.40E+03 1.43E+03 1.55E+03 1.51B+03

H20, (NT) 1.68E-05 1.72E-05 1.72F-05 1.68E-05

Hgo, (MT) 4.41E-02 2.11E+00 2.07E+00

K20, (WT) 4.47E-01 9.88M.01 2.59E+01 2.54E+01

L.203. (MT) 2.45E+01 2.51E+01 2.51E+01 2.45E+01

L2O, (MT) 1.14E-03 2.53E-03 6.63E-02 6.49E-02

M0. (ME) 1.96E+01 2.00E+01 2.00E+01 1.96E+01

MnO2, (MT) 2.08E+02 2.12E+02 2.34E+02 2.29E+02

Mo3, (NIT) 8.56E+00 8.78E+00 1.05E+01 1.03E+01

Na20, (MT) 3.56E+02 2.30E+03 9.29E+04 9.10E+04

NI2FECN6, (N) 2.62E-03 2.62E-03

N2o3. (MT) 2.44E+02 2.50+02 2.50E+02 2.44E+02

NiO, (NMT) 2.53B-0 1.21E-03 1.19B-03

NpO2, (MT) 1.12E-03 1.152-03 1.15-03 1.12E-03

OLIGOMER, (MT) 4.16E-03

P205, (MT) 3.69E+03 3.772+03 3.77E+03 3.69E+03

PbO2, (T) 3.56E+00 3.642+00 3.64E+00 3.56E+00

POLY, (MT) 4.75E-06 4.75.06
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Table A-6A. Material Balance Summary for Low-Level Waste Vitrification Flowsheet.

ga 2 4 4t 
0$ 77 41 ______44_

Pu (MT) 5.2E-03 5.39E-03 539-03 5.28-03

S, (MT) 1.5E-01

SiO2, (f) 1.79E+02 4.63E+03 2.08E+05 2.13E+05 2.09E+05

S03, (vM) 4.90E+01 2.35E+03 2.30E+03

Sro, (mT) 2.14E+01 2.18E+01 2.18E+01 2.14E+01

Te2O7, (ME) 2.80E-01 2.86-01 2.86E-01 2.80E-01

TiO2, (MT) 2.75E-02 2.81E-02 2.81B-02 2.75E-02

Toc Org C-xbot, (MT) 3.89E-06 3.89B-06

0306, (WI) 1.07E+00 1.09E+00 1.09E+00 1.07E+00

V205, (MT) 2.62E-01 2.68E-01 2.69E-01 2.62F-01

W02, (MT) 1.46-06 1.49E-06 1.49E-06 1.46E-06

WO3, (NI) 5.58E-01 5.69B.01 5.69E.01 5.8E-01

Zo, (&M) 3.19E+01 3.25E+01 3.25E+01 3.19E+01

ZrO2, (MT) 6.98E+02 7.13E+02 7.13E+02 6.98E+02
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Table A-7. Material Balance Summary for Comparison of Specific High-Level
Waste, Low-Level Waste, and Offgas Streams. (74 sheets)

(20-Sep-95, Comparison of HLW Vitrification Flowsheet Offgas Streams,
Tables A-1, A-2, A-3, A-4, A-5, A-6, 09:23:08)

(20-Sep-95, Comparison of HLW Vitrification Flowsheets,
Tables A-1 Through A-6 15:51:17)

(20-Sep-95, Comparison of HLW Vitrification Flowsheets,
Tables A-1 through A-6 15:15:33)

(20-Sep-95, Comparison of HLW Vitrification Flowsheets,
Table A-1, A-2, A-3, A-4 15:12:30)

(20-Sep-95, Comparison of LLW Grout Flowsheet Cured Grout Streams,
Tables A-1.2 and A-2.1 12:55:46)

(20-Sep-95, Comparison of HLW Vitrification Flowsheet Offgas Streams,
Tables A-1, A-2, A-3, A-4 14:54:05)

(20-Sep-95, Comparison of LLW Vitrification Flowsheet Offgas Streams,
Tables A-1.1, A-1.2, A-2.1, A-3.1, A-4.1 15:18:08)

(21-Sep-95, Comparison of Selected HLW and LLW Vitrification Flowsheet
Waste Streams, Tables A-1, A-2, A-3, A-4, A-5, A-6 07:50:32)

The material balances for specific HLW, LLW, and offgas streams from all flowsheets are
shown for comparison. These streams are described below.

126
283
460
532
742
924
1532, 1556,:
1314, 1318,
SRCS
336, 1562
1371, 1374,
907, 917, 15

233 (both)
1344

1543

406, 407, 411, 441

6
807, 1210

= HLW from cesium ion exchange
= HLW from dissolution
= HLW from strontium extraction
= HLW from technetium ion exchange
= HLW from tributyl phosphate extraction
= HLW from americium/lanthanide ion exchange
= LLW waste routed to glass or grout treatment
= HLW frit, melter feed, and glass product, respectively
= Strontium and cesium capsule feedstream
= Uranium and chromium product streams, respectively
= HLW treatment offgas streams
= LLW treatment offgas streams (glass and grout,

respectively
= LLW melter feed, frit, glass, and glass/sulfur product,

respectively
= LLW grout product
= Liquid effluent streams to treatment facility (LLW

Vitrification and Integrated Pretreatment-HLW
Vitrification flowsheets, respectively)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

ME At

Vojm. Totalite4 1.33E+0 1.37E+08 1.33E+09 1.33E+09 1.33E+0 5.61E+07 4.61E+07 4.35E+07 4.61E+07 4.61E+07

Sprcick Gvity 1.00E+00 LOOE+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Tot. M s Flow. (MT) 1.33E+05 1.37E+05 1.33E+05 1.33E+05 1.33E+05 5.61E+04 4.61E+04 4.35E+04 4.61E+04 4.61E+04

c.d ii. ) 7.4iM+01 7.48E+01 7.4i- +01 7.48E+01 7.4E+01 7.46E+01 2.59.04 246E04 2M-04 2M-04

St aS Y, (M ) 4.69-03 4.63203 4.65E.0 4.65-03
To, (MCi) 199E-07 1.97E-07 1.97E,07 1.97E-07

TRU, (MCi) 5.63E06 5.57E-06 5.58E46 5.58-06

Total MCi 7.48E+01 7.48E+01 7.48E+01 7.48E+01 7.48E+01 7.46E+01 4.95E03 4.90E-03 4.912.0) 4.91-03

At+, (Mr) 4.65B-05 4.60205 4.61E-05 4.61E.05

AI(OH)4-, (MY) 2.14E-07 2.06E-07 2.14E07 2.14E-07

AI+3, (MY) 2.16E-02 2.14E-02 2.14E2- 2.14.02

Am+3, (MT) 1.02E-06 1.01E-06 1.01-06 1.01E06

A,+5, (MT) 1.68E-05 1.66E-05 1.67E-05 1.67E45

B+3, (NMr) 3.36E-05 3.32E-05 3.33E-05 3.33E-05

Ba+2, (M) 1.05E-04 1.03E-04 1.04E-04 1.04E-04

Be+2, (MX) 2.57E-07 2.54-07 2.55-07 2.55E-07

Bi+3, (MY) 6.63E-03 6.55E-03 6.57E-03 6.57E.03

Carbon14, (M) 1.532-O 1.51B-08 152E.08 1.52V08

Ca+2, (NM) 5.07103 5.012-03 5.02E03 5.02B-03

Cancai,(MY) 8.39E2- 2.23E-02 8.34202 8.34E.02

Cd+2, (MT) 2.682E04 2.65E-04 2.66E-04 2.662-04

Ce+3, (ME) 8.04E-03 7.95E03 7.9703 7.97E.03

Cl-, (M 1.31E-04 1.28E-04 1.30204 1.30E-04

CO, (M) 4.42E-06 4.17E-06 4.42E.06 4.42-06

C02, (NM) 5.14205 5.08E-05 5.09E.05 5.09.05

Cr(OH)4-, (MY) 5.27E.09 5.05E-09 5.27-09 5.27-09

Cr+3, (M) 2.72203 2.69E-03 2.70-03 2.70E-03

Cs+, (M) 9.11E-01 9.11E.01 9.11E-01 9.41201 9.11E-01 9.09B.01 3.15E-06 3.12E-06 3.13E06 3.13E-06

Cu+2. (MT) 2.522-05 2.49E-05 2.502-05 2.50E-05

DTPA-3, (M)

F-, (MY) 1.00E+01 9.44E+00 1.00E+01 1.00E+01
Fe+3, (Ncr) 1.602-02 1.58E.02 1.58E-02 1.58-02

FcCN6-3, (MY) 1.63E.05 1.54E-05 1.63E05 1.63E.05

H+. (Mr) 1.23E+02 1.32E+02 1.29E+02 1.29E+02 1.29E+02 5.40E+01 3.15E+00 2.98E+00 3.14E+00 3.14E+00

H2, (NM) 1.36E-15 1.36P-15 1.36E-15

H2O, (MT) 1.27E+05 1.31E+05 1.28E+05 1.28E+05 1.28E+05 5.36E+04 4.59E+04 4.34E+04 4.59B+04 4.59E+04

H202. (WI) 6.48E+00 6.04E+00 6.43E+00 6.S0E+00

HCOO-, (MT) 5.74E+03 5.912+03 5.74E+03 5.74E+03 5.74E+03 2.41E+03

Hg+2, (MT) 3.04E-07 3.01E-07 3.02E-07 3.02B-07

Hg2, (NM) 7.61E-OS 7.12E-08 7.61208 7.612-08

1-, (Mr) 6.83E-04 6.75E04 6.77 04 6.77204
K+. (MY) 7.11E-04 7.03E-04 7.052-4 7.05E04

LA+3, (MY) 7.18E.04 7.10E-04 7.122-04 7.12204
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Total Mass flow, (MI) 5.121+03 4.84E+03 5.12E+03 5.122+03

C and B., (MCi) 3.69E-03 3.63E-03 3.66H-03 3.66E-03

Sr ad Y, (MCi) 6.70E-02 6.622-M 6.64E2- 6.64E-02

To, (MCI) 4.48E-06 2.82E-06 4.45E-06 4.45E-06

TRU, (MCi) 3.22E-04 3.07E-04 3.19E-04 3.191-04

Total MCi 7.10E-02 7.01E2- 7.03-02 7.03E-2

At+ (r) 6.64E-04 6.58E-04 6.582-04 6.8E04

Ag20, (NMr) 1.42E+00 1.34E-03 1.421+00 1.42E+00

AI+3. (A) 2.911+00 2.88E+00 2.88E+00 2.88E+00

A203, (m 1.59E+02 8.49E-01 1.53E+02 1.8E+02

Am+3, (NIT) 1.46E-05 1.45E-05 1.45E-05 1.45E-05

Azn203, (MT) 1.34E.07 1.20E-07 1.20E-07

APM-, (Mr) 3.47E-03 3.44E-03 3.44E-03 3.44E-03

AS+S, (NT) 2.40E-04 2.38E-04 2.35E-04 2.38E-04

AAO5, (Mt) 1.51E+00 1.431-03 1.51E+00 1.51E+00

B+3, (MI) 4.802-04 4.75E-04 4.75E-04 4.75E-04

B203, (MT) 5.181-02 5.141-05 5.17E-02 5.18E-02

Ba+2, (MT) 1.49E- 1.41-03 1.481-03 1.481-03

B&O, (MT) 9.41E-03 9.42E-06 9.41E03 9.41E-03

B+2, (NT) 3.67E-06 3.64E-06. 3.64E06 3.64E-06

BeO, (MT) 1.9311-01 1.82E-04 1.93-0 1.931-01

Bi+3, (M) 9.45E-02 9.36E-2 9.37E- '9.37B-2

B203, (MT) 3.12E+00 3.101-03 3.12E+00 3.12E+00

Carbon14, (NM) 2.19E-07 2.16E-07 2.17F-07 2.17E-07

C+2, (NIT) 7.23-02 7.16E-02 7.16E-O2 7.16E-02

CancrinitO, (M) 1.04E+02 1.02E+02 1.03E+02 1.03E+

CIO, (M) 2.23E+ 221E-03 2.23E+00 2.3+O

Cd+2, (NT) 3.83E-03 3.79E-03 3.79E-03 3.79E-03
Cdo. (MT) E-01 1.2111-0-4 1.22E-01 ,22E41

Ce+3, (MT) 1.15E.01 1.14E-01 1.141-01 114E-01

C203. (WT) 2.95E+00 2.93E.03 2.95E+00 2.95E+00

Cl-, (MT) 1.68E-03 1.67E-03 1.672-03 1.67E-03

CO3-2, (MT) LOSE-01 1.07E-01 1.071.01 1.071-01

Cr+3. (MT) 3.32-01 3.29E-01 3.29E-01 3.292-01

Cr203, (NMT) 8.93E-01 1.40E-01 8.93E-01 8.932-01

Cs+, (MT) 4.46E-05 4.42E-05 4.42B-05 4.42E05

C92O. (MT) 3.61E-07 3.53E-7 .53E4-07

Cu+2, (MT) 3.60E-04 3.57E-04 3.57B04 3.57-04

CUO, (MI) 8.98E-01 8.48E-04 8.98-01 9.98E-01

F-, (NT) 2.88E-02 2.85E-02 2.852-02 2.85E02

Fo+3, (NM) 1.95E+00 1.93E+00 1.941+00 1.94E+00

F203, (NIT) 3.88E+01 3.731-02 3.89E+01 3.89E+01

H20, (MT) 1.10E+00 1.09E+00 1.10E+00 1.101+00
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

H9+2, (M) 4.34&06 4.3006 4.30E-06 4.30E-06

I-, 9.75-03 9.65E6M 9.666-03 9.662-03

K+, (M1.01E-02 1.006-02 1.006.02 1.00E-02

01, (-M) 1.05E.0 1.03E-05 1.05E-02 1.05E-02

+3, (NM I.M-A2 1.01-02 1.02-02 1.02E-02

2.64F-01 2.62-04 2.64E-01 2.64E-01

Li+, @M) 1.19E-05 1.17E-05 1.176-05 1.176-45

U20, ( 2.68B05 3.346-08 2.68B-05 2.68E-05

Ag+2, Mr) 5.31E-03. 5.262-03 5.26E-03 5.26E-03

M0, (bM 2.11E-01 2.09E-04 2.11E-01 2.11E-01

MnM' ) 1.02M-1 9.99E02 1.01-01 1.01E-01

M0+6 (MP) 3.87E-04 3.83E-04 3.83E-04 3.83E-04

M003, (Mr) 9.18E-02 9.12E-05 9.186-02 9.186-02

NA+, (m) 4.22+00 4.B+00 4.22+00 4.2E+00

Na2O, () 1.16E+01 1.11E-02 1.16E+01 1.16E+01

Ni+3. (M) 5.12E-03 5.07E-03 5.07-03 5.07E-03

N2FEC , (M) 2.66E+00 2.64E+00 2.64E+00 2.64E+00

N=, ( 2.81E+00 2.79E-03 2.81E+00 2.81E+00

N2-. (Mr) 3.56-E02 3.53E-2 3.53E-02 3.53E-02

Np+4, (Wr) 3.68E-04 3.64E-04 3.64E-04 3.64E-04

NpO2, (T) 6.97E-05 1.10E-07 7.00-05 7.00E-05

OR., (M) 4.72E+03 4.72E+03 4.72E+03 4.72E+03
P20, (NM 3.95E+01 3.92E-02 3.95E+01 3.95E+01

P205:24W, (Mr) 2.51E.04 2.49E-04 2.49E-04 2.49-04

Pb+4, () 1.58-03 1.57B-03 1.57E-03 1.57E-03

PbO2, ( 4.70E+00 4.44E-03 4.70E+00 4.70E+00

P43, (M) 1.14E-01 1.13E-01 1.13E-01 1.13E-01

POLY, (MT) 5.33-02 5.33E-02 5.33E-02 5.33-02

PU+4, (MT) 1.14E-03 1.13E-03 1.13E-03 1.23-03

PUO2, (MT) 5.82E-05 7.42E.08 5.826-05 5.82E-05

Si+4. (bT) 3.81E-02 3.78F-02 3.78E-02 3.78E-02

SiO2, (MT) 1.92E+00 1.91E-03 1.92E+00 1.92E+00

SO4-2, (MT) 1.906.03 1.88E-03 1.88E-03 1.88E-03

Sr+2, (Tr) 1.78E-02 1.76E-02 1.76E-02 1.76E-02

sro, () 4.71E-05 7.29E-08 4.74-O5 4.74E-05

TC207. (MT) 1.51-04 2.26E-07 1.51-04 1.51E-04

TcO4-. (MT) 2.74-04 2.71E-04 2.71E-04 2.71E-04

TiM2. (MT) 3.40E-04 3.55E-07 3.40E-04 3.40E04

ot Org Czbot, (MT) 5.8E-02 5.53E-02 5.53-02 5.53E-02

U308. (r) 1.15E-02 1.18E-05 1.156-02 1.15E-02

U02+2. (MT) .8.03E-01 7.95B-01 7.96E-01 7.966-01

V+5, (Nrr) 9.06E-05 8.97E-05 8.986-05 8.986-05

V205. (MT) 3.476-01 327E-04 3.476-01 3.47E-01
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Egomtam,:' 26, $2,M ,1pa 4& 26,lSA4.~ ,12dM 12.H 2A-W* 28 gUA',23A4> '2*3_A4s

WO3, (M) 7.33E-01 6.92E-04 7.33E-01 7.33E-01

Zn+2, (MI) 4.56E-04 4.52E-04 4.52E-04 4.52E-04

Z.O* (hm) 34E-01 3.38E-04 3.41E-01 3.41E01

ZZ+4, (M) 1.34E-01 1.32P01 1.32E01 1.32E01
ziaZ, (M) 7.JE+00 7.45E-03 7.50E+00 7.50E+00

Zr=M2H2O, (NM) 1.97E-01 1.95E01 1.95E01 1.95E-O1
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volnme, TotaLiters 4.61E+07 5.92E+07 9.80E+06 9.32E+06 9.81E+06 9.81E+06 9.78E+06 1.13E+06 1.23E+08 126E+06

SpcficGravity 1.002+00 1.00E+00 1.001+00 1.00E+00 1.002+00 1.001+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

TOWIMas Flow, (MT) 4.61E+04 5.92E+04 9.80E+03 932M+03 9.81E+03 9.51E+03 9.73E+03 1.13E+03 1.23E+05 1.26E+05

CI and Ba. (MCi) 2.57E.04 3.12E-03
Stad Y, (MCi) 4.66P-03 5.68E-02 138E+02 1.38E+02 1.38E+02 138E+02 1.38E+02 6.88E+01

Tc, (MCI) 1.91E-07 2.41E-06 5.87B-03 5.37?,03 5.87E-03 5.87-03 5.87-03 2.922-03 2.602M 2.60E-02

TRU, (MCi) 5.60E-06 6.97E-05

Total MCi 4.93E-03 6.00E02 1.38E+02 1.38E+02 1.38E+02 1.38E+02 1.38E+02 6.88E+01 2.60E-02 2.60E-02

Ag+. (NT) 4.63E-05 5.64E-04

A](OH)4-, (MT) 2.152-07 1.122-06
A1+3, (M) 2.142 2.53E-01

Am+3, (MT) 1.02E-06 1.24E-05

As+5, (M) 1.67E-05 2.04E-04

B+3, (hT) 3.34E-05 4.07E-04

BR+2, (&T) 1.04E-04 1.27E-03 3.09E+00 3.09E+00 3.09E+00 3.09E+00 3.092+00 1.54E+00

Bo+2, (Nr) 2.56E-07 3.12E-06

Bi+3, (MT) 6.59-03 8.03E-02

Carbonl4, (NC) 1.52E48 1.86E-07

CR+2, (T) 5.04-03 6.14P-02

Cnainite, (N&) 8.36E-02 6.08E-01

Cd+2, (NMT) 2.67E-04 3.25E-03

Cc+3, (T) 8.00E-03 9.74E-02

Cl-. (MT) 1.30E-04 1.44E-03

CO, (NMT) 4.41E-06 4.972-06

CO2. (NIT) .11E-05 6.40E-04

Cr(OH)4-, (MT) 5.28E-09 2.76-08

Cr+3, (NC) 2.71E-03 3.48E-02

C.+, (MT) 3.14E-06 3.81E-05

Cu+2. (NM) 2.12-05 3.062-04

DTPA-3, (MT)

F-, (MyT) 9.99E+00 1.2E+01
Fe+3, (ME) 1.59E-02 2.041-01

FcCN6-3, (C) 1.641-05 2.93E-05

H+, (MT) 3.15E+00 3.61E+00 4.88E+01 4.64E+01 4.89E+01 4.89E+01 4.87E+01 5.25E+00 6.70E+02 6.83E+02

H2. (?I) 1.37E-15

H20, (NM) 4.59E+04 5.90E+04 6.64E+03 6.31E+03 6.65E+03 6.65E+03 6.63E+03 7.50E+02 8.15E+04 8.35E+04
H202. (NIT) 6.2E+00 327E+00

HCOO., MT)

Hg+2, (T) 3.03E-07 3.69E.06

Hg2. (NMT) 7.62-08 7.76E08

I-, (M) 6.792.04 8.28E-03
K+, (MT) 1.07 04 8.61E-03

L+3, (Mr) 7.14E-04 8.69E-03
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

,i+, (ME) L.ME-07 1.01E-05

Mg+2. (Nl) 3.70E-04 4.51E-03

Ma+4, (MT) 4.49E-03 5.44E-02
M102, (MT) .12E09 6.14-09

Mo+G, (MY) 2.71E-05 3.E-04

W04-2, (M) L00E-07 1X7E-07

M2, (M) 5.21E-07 6.2E46

Na+, (Mr) 2.96F-01 4.01E+00 7.99B2- 7.99E-02 7.99E-02 7.99E-02 7.9942- 3.98E-02

NH2OH, (MT)

NH3, (MT) 3.33E-07 .02E-017

NH4+, (ACr) 7.03E-09 3.80E.AX

Ni+3, (MY) 7.73E-04 7.04E-3

N02, (M) 4.54,05 5.69504

N03-, (MT) 1.60E+2 1.84E+G2 3.07E+03 2.92E+03 3.07E+03 3.07E+03 3.06E+03 3.51E+02 4.12E+04 4.20E+04

Np+ 4 , (MW) 2.99E-06 3.85B-05

02, (ME) 2.61E.06 3.93B.06

Pb+4, (MT) 1.10E-04 1.34B-03

P04-3. (W) 7.97E-03 8.35E-02

POLY, (ME) 4.36E-04 1.62E04

PTA-3, (WU) 1.80E-05 2.18E-04

PU+4, (MT) 9.30E-06 1.20E-04 -

Si+4, (ME) 2.66E-03 3.25E-02

S04-2, (Mr) 4.29E-04 14.0E-03
Sr+2. (M) 1.24E-03 1.51E.02 3.68E+01 3.68E+01 3.68E+01 3.68E+01 3.68E+01 1.83E+01

TcO4-, (ME) 1.91E45 2.33E.04 5.66E-01 5.66E-01 5.66E-01 5.66E-01 5.66E-01 2.82E-01 2.51E+00 2.51E+00

Ti+4. (MT) 6.812-06 8.79E-05
Tot Org Carbon, (WI) 3.99E.03 4.74E-02

U02+2, (MU) 5.60E-02 6.8101

V+5, (MY) 6.31E-06 7.69E-05

W+6, (M) 3.32X-11

Zn+2, (ME) 3.182-05 3.97E-04

Zr+4, (NIT) 1.722-02 2.0941
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Total Ma.. Flow. (NC) 5.12E+03 6.58E+03

C. aud B&, (M ) 3.67E-03 5.13E-02
Sr and Y, (MC) 6.66E-02 1.31E+00

TC, (MCi) 4.46E-06 5.67E-05
TRU, (MCi) 3.20E-04 4.21-03

Toal MCi 7.062-02 1.37E+001

A4g+, (M) 6.603-04 9.30E-03
Ag20, (MT) 1.42E+00 7.43B-01

AI+3, (MT) 2.89E+00 3.44E+01

Al2O3, (M) 1.59E+02 538E+02

Am+3, (MT) 1,45-05 2.04E-04

Am203, (WT) 1.25E-07 1.E-07

APM-, (NT) 3.45B.03 5.13-02

A9+5, (NW) 2.39E-04 3.37E.03

As2OS, (MT) 1.51E+00 7.92B-01

B+3. (NT) 4.77E-04 6.72E-03

B203, (MT) 5.17E-02 2.69E-02

BA+2, (NC) 1.48-03 2.09E-02

BO, (MT 9.41E-03 1.44E-02

B+2, (N) 3.65E-06 5.14E25

BO, (MT) 1.93E-0! 1.01E-01

Bi+3, (AT) 9.40P-02 1.32E+001
B1203. (NIT) 3.12E+00 1.62E+00

Carbon14, (MT) 2.17E-07 3.06E-06
Ca+2, (MT) 7.192-02 1.01E+00
Cancrinitt, (MT) 1.03E+02 1.00E+03

C.o, (PAT) 2.23E+00 1.16E+00
Cd+2, (Pr) 3.A0E.03 5.36E.02

ICdo, (MT 1.22E-01 6.32E-02
'Cc+3, WT 1.14E-01 1.61E+001
ICc2O3, (WT) 2.95E+00 1.53E+00

CI-. (MT 1.67B-03 2.36E-02

1CO3-2, (MT) 1.08-01 1.522+00
Cr+3, (MT) 3.30E-01 4.48E+00

Cr203, (MT) 8.92-01 4.36E-01

C#+, (MT) 4.44E-05 6.25-04

CaO, (MT) 3.52E-07 1.76B07

Cu+2, (1C) 3.58E-04 5.04E-03
CUO, (MT) 8.98E-01 4.69E-01

F-. (MIT) 2.86-02 4.03E-01

7F+3, (MT) 1.94E+00 2.64E+01

F403, (MT) 3.88E+01 7.83E+00

H20, (MT) 1.10E+00 j_1.10E+00
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Hg+2, (T) 4.32E-06 6.08E-05

1-, (NC) 9.69-03 137F-01
K+, (M) 1.02E-0 1.42-101

2O, (W) 1.05E-2 2.12E-03

L.+3. (AM) 1.02A 2 1.43F-01

L203, (MI) 2.64E-01 1.372-01

Li+, (MT) 1.8E-05 1.66E-04

L20, (NC) 2.68E-05 5.42E-06

Mg+2. (NM) 5.28E-0 7.43E-02

MgO, (MT) 2.11"-01 1.09E-01

M.62, (MT) 1.01E-01 1.42E+00

Mo+6, (MT) 3.84E-04 5.41E-03
Mo03, (MY) 9.79-02 4.78E-02

Na+, (NC) 4.22E+00 6.54E+01

NK20, (N) 1.16E+01 1.69E+00

Ni+3, (NC) 5.09E-03 7.16E-02

NI2PECN6, (M) 2.65E+00 4.03E+01

M(203, (MfT) 2.81E+00 1.36E+00

N02-, (WT) 3.54E2- 4.99E-01

Np+4, (MY) 3.65E-04 4.9E-03

NpO2, (MT 6.97E-05 6.26E-06

OH-, (f) 4.72E+03 4.79E+03

P205, (MT) 3.95E+01 2.06E+01

P205:24W, (NU) 2.50E-04 3.52E-03

Pb+4, (MT) 1.57-O3 2.2E-02

PbO2, (MT) 4.70E+00 2.46E+00

P04-3, (NT) 1.13E-01 1.38E+00

POLY, (NC) 5.33E-02 1.06E+00

Pu+4, (MY) 1.14E-03 154E-02

PuO2, (MAT) 5.81E-05 2.95E-05

Si+4. (WT) 3.79E-02 5.34E-01

SiO2, (MT) 1.92E+00 9.99E-01

S04-2, (NT) 1.88E-03 2.29E-02

Sr+2, (T) 1.77E-02 2.49-01

SO. (MT) 4.72B-05 1.198-01

Tn207, (T) 1.51E-04 196E-03

TcG4-, (?C) 2.72E-04 3.84E-03

TiO2, (NAT) 3.40E-04 1.53E-04

Tot Org carbon. (MT) 5.55E-02 7.82E-01

U308, (NT) 1.15E-02 5.97E-03

UO2+2, (MC) 7.98E-01 1.12E+01

V+5, (MT) 9.01E-05 1.27E-03

V25. (AT) 3.472-01 1.81E-01

A-463



WHC-SD-WM-EV-100 Rev. 0

Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

W03, (M) 7.33E-01 3.IE-01

7A (M) 4.53E-04 6.39E03

ZO (Mr) 3.40E-01 1.78E-01

Zr+4. (M) 1.33E-01 I7E+00 _

ZOZ, (Ml) 7.30E+00 3.9E+00

ZtO2:2H2O, (UT) 1.962-01 2.76E+00

(.
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

VohneTotalOLa,. 1.24E+08 1.24E+08 124E+08 5.13E+07 2.98E+08 2.84E+08 2.99E+06 2.99E+08 2.98E+08 3.&0E+07

Specific Uavity 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

TOO) Ma. Flow, (UT) 1.24E+05 1.24E+05 1.24E+05 5.13E+04 2.98E+05 2.84E+05 2.99E+05 2.99E+05 2.98E+05 3.20E+04

C amd B0, (M) 

SeacdY, (MCi)

To, (MCi) 2.60E-02 2.60E-02 2.60E-02 2.60E-02 2.94E-06 2.94E-06 2.94E-06 2.94E-06 2.94E-06 2.92E-06

TRU, (MCI) 1.02E-01 1.02E-01 1.02E-01 1.02E-01 1.02E-01 9.89E-02

Tol MCi 2.60E-02 2.602-02 2.60E-02 2.60E-02 1.02E-01 1.02E-01 102E-0 1 1.02E41 1.02E-01 9.892-02

Ag+, (bM)

AJ(Ol)4-, (M)

AlI+3, (Ml)

Am+3, (MI) 3.02E-06 3.02E-06 3.02E-06 3.02E-06 3.02E-06 3.00E-06

Am+5, (MT)

B+3, (NM) .

B4+2, (MT)

B.+2, (MT)

Bi+3, (MT) 1.NE-01 1.6E-01 1.9E-01 1.9E-01 1.96E-01 1.94E-01

CAubo14, (WT)

Ca+2, (MT)

Canotinitc, (WT)

Cd+2, (NM)

Co+3, (NM) 2.38E-02 2.38E-02 2.38E-02 2.38E-02 2.38E42 2.36E-02

Cl-, (M)

Co, (M)
C02. (MT)

Cr(OH)4-. (NT)

Cr+3, (MI)

C.+, (MT)

Cu+2, (mT)

DTPA-3, (Q.)

F-, (MT) 5.27E+01 4.9E+01 5.27E+01 5.27E+01 5.268+01 4.63E+00

FE+3, (Mr) 7.75E-02 7.75E-02 7.75-02 7.75E-02 7.75-02 7.51E-02

FcCN6-3, (MT)

H+, (MT) 6.70E+02 6.71E+02 6.71E+02 2.78E+02 1.61E+03 1.54E+03 1.62E+03 1.62E+03 1.62E+03 2.05E+02

H2, (T)
H20, (MT) 9.16E+04 8.16E+04 8.16E+04 3.39E+04 1.97E+05 1.83E+05 1.98E+05 1.98E+05 1.98E+05 2.52E+04

H202, (NM)

HCCo-, (MT)

Hg+2, (MT)

Hg2, (NT)

I-, (M
K+, (MIT)

Ia+3, (Nf) 2.12E-03 2.12E-03 2.12E-03 2.12E-03 2.12E-03 2.11E-03
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Li+,A A-
?lg+2, (M) -

Mn+4, (&M)

?&+2, (Mr)

NMo+6, (NT) ___ ___

MoO4-2, (MI)

MZ. (MI)_ _ _ __ _

Na+, (MT)
NH2OH, (NM)

NH3, (NC)

NH4+, (Mr)

M4+3, (NT)
N02, (NM)

N03-, (MV) 4.12E+04 4.13E+04 4.13E+04 1.71E+04 9.91E+04 9.43E+04 9.95E+04 9.94E+04 9.92E+04 1.26E+04

Np+ 4 , (MT) 1.46E-01 1.46E-01 1.46E-01 1.46E-01 1.46E-01 1.412-01

02, (MT)

Pb+4, (M)

P04-3, (M)

POLY. (NT)
PTA-3, (NC)

Pu+4, (NC) 4.49E-01 4.49E-01 4.49E-01 4.49E-01 4.49E-01 4.35E-01

Si+4, (WC)
S04-2. (WC)
Sr+2, (MT)

TcO4-, (Mr) 2.512+00 2.51E+00 2.51E+00 2.512+00 2.84E-04 2.84E-04 2.84E-04 2.84E-04 2.84E-04 2.82E-04

Ti+4, (MT)

Ts Orl Carbon, (MT)

UO2+2, (NT) 1.76E+00 1.76E+00 1.76E+00 1.76E+00 1.76E+00 1.75E+00

V+5, (NMT)

W+6. (N)

Zn+2, (NC)

Zr+4, (MT) 5.10E-01 5.10E-01 5.10E-01 5.10E-01 5.10E-01 5.07E-01

k.
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

ME 
-MTOWa Mfim Flow, (?M

Sr and Y, (MCi)

Tc, (MG)
TRU, (MCi)

Total MCi
Ag+,(M) -

A20. (M_
A+3, (MT)
A1203, (NM

Am+3, (MT)
Am2O3, (MT) ----

APM-, (MT)

A.+5, (MT)
ACOS, (NIT)
B+3, (M

B2O, (MT) 
-------

B+2, (M)

Bao, (Mr)

Bi+3. (MT)

BiO3, (MT)

Cabon14, (MT)

Ca+2, (MT)
~c rinito, (MY)

CIO. (MT)

Cd+2, (MT)

cdO, (MY) _ _ __ _ _ ____

Ce+3, (WT)
C4Z3, (MT)
CI-. (MY) _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

C03-2, (M)

Cr+3, (MY)
CtlO3. (ME)

C0+2, (MT)
0.0, (ME)_ _ _ _ _ __ __ __ _ _ _ _ _ _

F-, (Mr)

Fe+3, (MT)

'a~m, (W)

H20, (T)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Hg+2, (M)

I-, (T

I+, (Mr)
c2O, (-M

Ls+3, (M)
LWl3, (MT)

Li+, (MT)

L20, (M)
Mg+2, (Mr)

MO. (?M)

MnOZ, WO)

Mo+6, (Mr)

mom, (M)
N4+, (MT)
N.20, (Mr)
Ni+3, (M)
Ni2ECN6, (MT)
N203, (Mr)
NOM-, (M)

Np+4, (M)
Np02, (MT)

oH., (Mr)
P205. (MT)

P25:a4W, (MT)
Pb+4, (M)

PbO2, (MT)

P04-3, (MAT)

POLY, (MY)

Pu+4, (MT)

PUO2 (MT)
Si+4, (WT)
Simh, (AT)
S04-2. (ME)

Sr+2. (MT)

S1O, (MT)

Te2O7 (MT)

TcO4-, (M)

TiO2, (M)

To Org Carbon, (MI)

U309, (MT)

UOZ+2. (MAT)

V+5, (xr)

WOS. (MT)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

SoMM

w03, ,) |&M
Za+2, (MT)

zo, (bM)
Zr+4, (NM)

zrO, W T)

Zz0:2HZO, (Ml)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volume, TogaLiters J1E+04 1.50+04 15E+04 1.58E+04 1485+04 1.58L+04

Spod& G-vy 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Towd Man Plow, (MT) 1.58E+01 1.58E+01 1.58E+01 1.58E+01 15E+01 1.5E+01

C, .Md Ba, (MCi)
S7 ad Y, NC)

Tc, (MCi)

TRU, (MCi) 1.04E-01 1.04E-01 1.04E-01 1.04E-01 1.04E-01 1.03E-01

TOUI MCi 1.04E-01 1.04E-01 1.04P-01 1.04EA1 1.0401 1.03E-01

Ag+, (NM)
AI(OH)4-, (MT)
Al+3, (M)
Am+3, (M) 3.02E-02 3.02E-02 3.02E-02 3.02502 3.02F-02 3.00E-02

AS+5, (MT)

B+3, (MT)

B&+2, (MT)

Be+2, (IT)
Bi+3, (MT)
Carbon14, (NT)

C.+2, (MT)
C.Acrioitt, (MT)

Cd+2, (MT)

Cc+3, (MT) 2.38E-01 2.385-Cl 2.38E-01 2.38E-01 2.38E-01 2.36E-01

Cl-. (MU)

CO. (NIMT)

C02. (MIT)
Cr(OH)4-, (MT)

Cr+3, (MT)

Cs+, (MT)

Cu+2, (M_)

DTPA-3, (NIT) 2.98-01 2.98E-01 2.98E-01 2.98E-01 2.98E-01 2.98E01

F-. (NIT)
Fe+3, (MT)

FPCN6-3, (MT)

H+. (MT)

H. (MT)

H20, (WT) 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01

H202. (MT)
HCOO.. (MT)

Hg+2, (MT)

Hgz. (MT)

I-, (Mr)
K+, (MT)

1.A+3. (MT) 2.12E.02 2.12E-02 2.12E-02 2.12E-02 2.12E02 2.115-02
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Mg+2, 0-M)

Mm+4, (NM)

MnOM, (MT)

Wo+6, ( M)

MeO4-2, (MT)

2,(M)

NH2oH, (MT)
NH3, (Wr

NH4+, (ME)

Ni+3, (MT)

N02, (ME)

NO3-. (NIT)

Np+4, (MT)

02, MTE) 
_ _

Pb+4, (ME)
PO4-3, (MT)
POLY, (ME)

PTA-3, (M

Ku+4, (1M)

Si+4, (MT)
S04-2, (NMT)

Sr+2, (M)

T004-, (MT)

Ti+4, (WT)

Tot Org Catbon, (WT)

U02+2, (MIT)

V+5, (MTf)

W+6, (MT)

Zn+2, (MT) 7.24E-02 7.24E-02 7.24E-02 7.24E-0 .4-0 .44

Zr+4, (,M)T
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

ggyg__ 7--M M A r4AL\ , ,: 2aN1... 1.

Tow. M..s Flow, (M)

C. B., (MCI)

Sr aid Y, (MCI)

To, (MCi)
TRU. (MCi)
ToW MCi

Ag+, (MT)
Ag20, (MT)

AI+3, (Mr)
AL203, (MT)

Am+3, (ME)

Am2O3, (MT)

APM-, (ME)

AA+5, (M) ,. ..

A205, (M)
B+3, (MY)

B203, (Mr)
B&+2, (ME)

BO, (MT)
BE+2, (Mr)
BoO, (ME)

Bi+3, (M)

Csbon14, (MT)

C.+2, (ME)

CIO, (MT)

Cd+2, (ME)

Cdo, (MT)

Cc+3, (ME)

C2O3, (MT)
CI-, (MY)

CO3-2, (MT)

Cr+3, (MT)

FCr2o3, (ME) ________ _____

C.+, (MT)

CaO, (MT)
Cu+2. (MT)
Cuo, (M)

F-, (ME)

Fe+3. (MT)

Fe2O3, (Mr)

HgoA, (m-)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Hg+2. (MT) __________ _ ____

K+, (MI) , Z

no0, (ME) ______ _ _ _ __ _ _ _ _

La+3, (MT) _____________ ____

Lj203, (MT)_ _ _ _ _ _ _ _ _

Li+, (ME) _ _ _ _

Lila, (NIT) _ _ _ __ _ _ _ _

Mg+2, (ME)

)MO. m A_ __ __

Ma, (M)

MIA2, (NM

Mo+6, (MT)

MoOS, (ME)

Ns+, (ME)

Na20, (MT)

Ni+ , (IT)

Ni2 ECN6, (MT) I - _

I2O3, (MT)

NO2-, (MT)

Np+4, (hM)

NpO2, (MT)

OH-. (NMT) __________ _ _ _ _ _ _ _ _ _ _

P203, (WI)

P205:24W, (NMT)

Ph+4, (WT)
KP2, (MT)

P4-3, (MT)

PeLY (MT)

Pu+4, (M)

Pha2, (MT) -__ _ _ _ _

SR+4, (MT) ______ ______ _____________

81O2, (WT)

P04-2, (MT)

S+2, (NT)

SiC, (MT)

TE2l7, (MT) _ _ _ _ _ __ 
_ _ _

SiO2, (M)

TtOrg Carbon, (ME) _ _ _ _ _ _ _ _ _ _ _ _

U0-, (MT)

UOZ+2, (MT)

V+S, (M)

V25O, (MT) _
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Za+2, (hM

zo,. (bM

ZL+4. (M I)
2:O2, (&M)

zV==2H2, (&M
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- Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

XA.ims AO*M UkM** C } 84- C', 34. 54-433f CC}- *g., S.

Volume, ToW.! Litna 2.05E+07 1.94E+07 2.05E+07 2.05E+07

Specii Gsvity 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Toal MkAn Flow, (MY) 2.05E+04 1.94E+04 2.05E+04 2.05E+04

C, ad Ba, (Mi) 7.48E+01 7.48E+01 7.48E+01 7.48E+01

Sr and Y, (MC,) 138E+02 1.38E+02 1.38B+02 1.38E+02

Te, (MCi) 3.19E-02 3.19E-02 3.19E-02 3.19E-02

TRU, (MCi) 2.06B-01 2.06E-01 2.06E-01 3.10E.01

Total MCi 2.13E+02 2.13E+02 2.13E+02 2.14E+02

Ag+, (MT) 4.65E-05 4.60E-05 4.61E-05 4.61-.05

AI(OH)4-, (MT) 2.142-07 2.06E07 2.14E-07 2.14E-07

AI+3, (MT) 2.16E-02 2.14E-02 2.14E-02 2.14E-02

Am+3, (NMT) 3.02E-02 3.02-02 3.02-02 6.04E-02

As+5, (NIT) 1.68E-05 1.66E-05 1.67E-05 1.67E-05

B+3, (T) 3.36E-05 3.322-05 3.33-05 3.33E-05

Ba+2, (MT) 3.09E+00 3.09E+00 3.09E+00 3.09E+00

Be+2, (Mi) 2.57E-07 2.54E-07 2.55E-07 2.55E-07

Bi+3, (MY) 2.02E-01 2.02E-01 2.02-01 1.18E+00

Carbonl4, (MT) 1.53E-08 1.51E-08 1.52E06 1.52E.08

C204-2, (Nr) 2.25E+03

Ca+2. (NIT) 5.07E-03 5.012-03 5.02E-03 5.02-03

Cainit, (WT) 8.39E-02 8.23E-02 8.34E-02 8.34E-02

Cd+2, (MT) 2.68E-04 2.65E-04 2.662-04 2.66E-04

Cc+3, (NIT) 2.70E-01 2.69E-01 2.69E-01 2.38E+02

Cl-, (MT) 1.31E-04 1.2E-04 1.30E-04 1.30E-04

Cr(OH)4-, (MT)

Cr+3, (T) 2.72E-03 2.69E-03 2.70E-03 2.70E-03

C+, (NIT) 9.11E-01 9.11E-01 9.11E-01 9.11E-01

Cu+2, (MT) 2.52E-05 2.49E-05 2.50E05 2.50E-05

DTPA-3, (Tf) 2.98E-01 2.982-01 2.98E-01 2.98E-01

F-, (MT) 6.27E+01 5.93E+01 6.27E+01 1.16E+02

N+3, (MT) 9.35E-02 9.33E-02 9.34-02 1.712-01

FCN6-3, (T) 1.63E-05 1.54E-05 1.63B-05 1.6305

H+, (MT) 1.67E+02 1.66E+02 1.68E+02 2.2E+02

H2, (MT) 8.56E-10 3.53E-08 3.51E-10 8.512-10

H20, (?,M 9.81E+03 8.73E+03 9.76E+03 6.79E+03

H202, (NMT) 3.22E+02 3.00E+02 3.20E+02 3.22+02

Hg, (NIT) 5.04E-06 4.99E-06 5.002-06 5,00E-06

Hg+2, (MIT) 3.04E-07 3.01E-07 3.02E-07 3.02E-07

Hg2, (MT) 1.33E-10 1.33P-10 1.27E-10

1-, (MT) 6.83E-04 6.75E-04 6.77E-04 6.77E-04

K+, () 7.11E-04 7.03E-04 7.05E-04 7.05B-04

La+3, (MT) 2.41E-02 2.41E-02 2.41E-02 2.12E+01

8.32E-07 8.22E-07 8.25E-07 8.252-07
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Ievel Waste, and Offgas Streams.

Mg+2, (WM_ 3.72&4 3.68E04 3.69E-04 3.69E-04

Ma+4, (MI) 4.51E-03 4.22-03 4.48-03 4.48E03

MAM, (MI)
Mo+6, (MI) 2.732-05 2.70E-05 2.71B-05 2.71E45

MoO4-2, (mT) 1.00E-07 9.42E-06 1.00E-07 1.00E-07

Na+, (MT) 7.45E-01 7.flE-01 7.43E-01 7.47E-01

NH2OH, (MI) 5.7ME-07

NH3. (MT) 3.32507 3.17H-07 332E-07 3.32E-07

NH4+, (Mr) 7.052-09 6.91-09 7.00E-09 7.00E-09

Ni+3, (ME) 7.77E-04 7.67E-04 7.71E-04 7.71E-04

N02-, (MT)
N03-, (MI) 1.01E+04 1.00E+04 1.02E+04 1.05E+04

Np+ 4 , (MT) 1.46E-01 1.46E-01 1.46E-01 1.52E-01

OH-, (M) 2.73E.01 2.56E-01 2.71F-01 2.74E-01

Pb+4, (MT) 1.11-04 1.0E-04 1.10E-04 1.10E-04

P04-3, (MT) 8.02E-03 7.92-03 7.95E-03 7.95E-03

POLY, (MI) 4.32E-04 3.99E-04 4.30E-04 4.30E-04

PTA-3, (MT) 1.81505 1.78E-05 1.79-05 1.79E-05

Pu+4. (MT) 4.49E-01 4.49E-01 4.49E-01 4.54E-01

Si+4, (MT) 2.68E-03 2.65E-03 2.66E-03 2.66E-03

S04-2. (MT) 429E-04 3.99E-04 4.2E-04 4.28-04
Sr+2, (UT) 3.68E+01 3.68E+01 3.68E+01 3.68E+01

TcO4-. (MT) 3.07E+00 3.07E+00 3.07E+00 3.08E+00

Ti+4. (MT) 6.81E-06 6.79E-06 6.81H-06 6.81E-06

TI Oi Carbon, (MT) 3.91E-03 3.8701 3.88E-03 3.88E-03

U02+2. (WT) 1.82E+00 1.82E+00 1.82E+00 1.99E+00
V+5, (MT) 6.35E-06 6.2E-06 6.30E-06 6.29-06

Zn+2, (UT) 7.24E-02 7.24E-02 7.24E-02 7.24E-02

Zr+4. (MI) 5.28E-,01 5.27F-01 5.27-01 1.04E+00
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

ToIM Fow,(MI) 8.70E+02 3.67M+01 8.65E+02 6.76E+02 1.35E+03 6.46E+03 5.12E+03 4.4E+03 5.12E+03 5.12E+03

Cc and Ba, (MO) 1-0-01 1.502-01 2.43P-01 1.50E-01

Sr and Y, (Mi) 3.37E-01 3.362-01 3.76E-01 3.36E-01

Tc, (Mi) 6.67E-05 6.50E-05 6.67E-05 6.67E-05

TRU, (MCi) 7.27-04 7.11E.04 7.24E-04 9.29B-04

TOWlMai 4.88M-0 4.57-01 6.202-01 4.18-01

AS+. (MT) 6.64E-04 6.5E-04 6.58E-04 6.8E-04

Ag2O, (M) 1.43E+00 1.35-03 1.43E+00 1.43B+00

AI+3, (M) 2.91E+00 2.8E+00 2.UE+00 2.8E+00

A1203, (M) 1.60E+02 9.21E-01 1.59B+02 1.59E+02

Am+3, (MT) 1.46-45 1.45B-05 1.45E-05 1.45E-05

Am2O3, (M) 6.53E-05 6.52E-05 6.53E-O 1.31E-04

APM-, (MT) 3.47E-03 3.45E-03 3.452-03 3.45E-03

As+5, (ME) 2.40E-04 2.38E-04 2.38E-04 2.38E-04

A205, (MT) 12E+00 1.43-03 1.52E+00 1.52F.+00
B+3, (MT) 4.80E-04 4.75E-04 4.75E-04 4.75E-04

B203, (MT) 1.21E+02 1.26E+01 1.15E+02 7.13E+01 2.33E+02 1.40E+03 2.88E-01 2.49E-02 2.77E-01 1.92-01
Ba+2, (M) 1.49-03 1.48E-03 1.48E-03 1.48E.03

BaO, (NT) 1.62E-02 6.7$FA3 1.62E.02 L. 02

Bo+2, (ME) 3.67E-06 3.64B.06 3.64E-06 3.64B-06

BOO, (NT) 1.94E-01 1.93E-04 1.94E-01 1.94E-01

Bi+3, (MT) 9.45E-02 9.36E-02 9.37242 9.37E-02
BMW, (Ml) 3.13E+00 3.75E-03 3.12E+00 3.13E+00
Carbon14, (MT) 2.19E-07 2.16E-07 2.17E-07 2.17E-07

C.+2, (mT) 7.23E-02 7.16B-02 7.16E-02 7.16E-02

Caacriniw, (WC) 1.04E+02 1.02E+02 1.03E+02 1.03E+02

CIO, (MT) 2.23E+00 2.43E-03 2.23E+00 2.23E+00
Cd+2, (MI) 3.83-03 3.79E-03 3.79E-OS 3.79E-03

CdO, (M) I.2 01 1.30B.4 I.2E-01 1.22E-01
Ce+3, (vM) 1.152-1 1.14E-01 1.14E-01 1.14E-01

Ce2W3, (MT) 2.96E+00 3.82E-03 2.96E+00 3.51E+00

CI-- (M) 1.68E-03 1.67E-03 1.67E-03 1.67E-03
C03-2, (MT) 1.08E-01 1.07E-01 1.072.01 1.07E-01
Cr+3, (NC) 3.32E-01 329-01 3.29E-01 3.29E-01

C203, (M) 8.96E-01 1.42E-01 8.95E.01 3.962-01

Cs+. (MT) 4.46E-05 4.42E-05 4.42E-05 4.42B-05

CO, (MI]) 1.89E-03 1.89E-03 3.09E.03 1.89E-03

C1+2. (MT) 3.60E-04 3.57B.04 3.57E-04 3.57E-04

CUO, (MT) 9.00E.01 8.51E-04 9.002-01 9.00E-01

F-, (T) 2.88E-02 2.852-02 2.852-0 2.511-02

Fc+3, (M ) 1.95E+00 1.93E+00 1.94E+00 1.94E+00

Fe2O3, (MT) 1.472+00 2.95E+01 2.73E+02 3.89E+01 4.72E-02 3.90E+01 3.90E+01

(2I, (MT) 1.10E+00 1.101E+00 1.101E+00 1.10E+00
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Hg+2, (T)- 4.34E-06 4.30E-06 4.30E-06 4.30&.06

I-, (KU) 9.75E-03 9.65E-3 9.66E-03 9.66E.03

K+, (M) 1.012-02 1.00E-02 1.00E-02 1.002-02

X2o. eao 1.06E-02 3.57F.05 1.05E-02 1.06E-02

LA+3, (MT) 1.02E.02 1.01E-02 1.02E-02 1.02E-02

L..203, WKU 2.65-01 3.42E-04 2.65E-01 3.13E.01

Li+, (ME) 1.19-05 1.17E-05 1.17E-05 1.17-05

Li20, (WU) 1.32E+01 2.53E+00 1.32E+01 1.43E+01 3.60E+01 2.91E+02 2.59E-02 4.96 03 2.59-02 2.1E-02

Mg+2, (W) 5.31-03 5.26E- 5.26-03 .26-O

MgO, (Nf) 2.11E-01 2.28204 2.11-01 2.115-01

mnom, (WT 1.02E-A1 L.0E-01 1.01E-01 1.O1E.01
Mo+6, (fM) 3.87E-04 3.83E-04 3.32-04 3.832,04

MoO, (T) 9.20-02 9.26E-05 9.19E-02 9.20E-02

Na+, (MT) 4.22E+00 4.l2E+00 4.22E+00 4.22E+00

N.20, (M) 2.39E+01 2.40B+01 2.95E+01 8.39E+01 2.50E+02 1.17E+01 7.00-02 1.17E+01 1.18E+01

Ni(OH)3. (MT)

Ni+3, (WT 5.12E-03 5.07E.03 5.07E-M 3 .07B.03

Ni2FECN6, (hMr 2.66E+00 2.64E+00 2.64E+00 2.64E+00

Ni23, (6M 2.92E+00 2422.03 2.92E+00 2.2E+00

NiO, ( 2.372,03 2.35E-03 2.35-03 2.35B-03

N02-, (T) 3.56E-02 3.53E-02 3.53&-02 3.535-02

Np+4, T) 3.68E-04 3.64E-04 3.64F,04 3.64B-04

NpO2, ( 3.96E-04 3.26E-04 3.96E-04 4.09E-04

OH- (W) 4.72E+03 4.72E+03 4.72E+03 4.72E+03

P205. (AT) 3.95E+01 3.95-02 3.95E+01 3.95E+01

P25:24W, (M) 2.51E-04 2.492-04 2.49E-04 2.49E-04

Pb+4, (Mr) 1.58E-03 1.57E-03 1.572-03 1.57E-03

Pb2, (W) 4.71E+00 4.45E-03 4.71E+00 4.71E+00

P04-3, ( 1.142.01 1.13E-01 1.13E-01 1.13E-01

POLY, (f) 5.33E-02 5.332.02 5.33-02 5.33-02

Pu+4, (MT) 1.14E-03 1.13B-03 1.13E-OS 1.13E-03

PuO2, (MT) 1.06E-03 1.00-03 1.06E-03 1.07203

Si+4, (KU) 3.81-02 3.78E.02 3.782-02 3.78E-02

SiO2, (MT) 7.13E+02 7.00E+01 7.13E+02 5.61E+02 9.68E+02 4.25E+03 3.40E+00 2.10E-01 3.40E'+00 3.10E+00

SO3, (MT) 3.79B.06 3.71E-06 3.762-06 3.76E-06

S04-2, (MT) 1.90E-03 1.88-03 1.882-03 1.80-03

Sr+2, (MT) 1.78E-02 1.76E-02 1.76B-02 1.76E-02

Sto, (wU) 8.51-02 8.51E-02 9.772-02 3.51-02

Tc2O7, (Mr) 5.89E-03 5.74E.03 5.89-03 5.89E-03

TcO4-, (WT) 2.74E-04 2.71E-04 2.712-04 2.71E-04

TiO2, (M) 3.41&04 3.76 7 3.40B.04 3.41E-04

Tot Org Cabon, (MT) 5.58202 5.53]02 5532-02 5.5302

U3a, (ME) 1.162-02 1.18-05 1.16E-02 1.16E-02
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Table A-7. Material Balance Summary for Comarison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

U02+2, (NM) 803E-01 7.95E-01 7.%E-01 7.%E-01

U03, W 5.45B-03 5.44E-03 5.448-03 50.0EA3

V+5, (NJ) 9.0o6B- 8.97B-05 8.98E-05 8.98E-05

W", (M) 3.47E-01 3.2E-04 3.47E.01 3.48E01

WG2, (MI) 4.14E-07 4.10E-07 4.10E-07 4.10E-07

Wa3, (Mf) 7.34E-01 6.93E-04 7.34E01 7.34E01

Za+2, (NM) 4.-6E-04 412E-04 4.E-04 4.52E-04

Z7O, (WC) 3.41B-01 5.17E-04 3.41E41 3.41E-01

Zr+4, (NM) 1.34E-01 1.32E-01 1.32-01 1.32E-01

ZrO2, (C) 7.52E+00 9.51E-03 7.52E+00 7.52E+00

Z02:H20, (M) 1.97E-01 1.95E-01 1.95E-01 1.95E41
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volum, Total Litn, 2.058+07 2.64E+07 1-46E+06 4.548+04

Spocfio Gc=vity 1.001+00 1.00E+00 1.001+00 1.001+00

Toal Ma Flo., (LU) 2.05E+04 2.64E+04 1.46E+03 4.54E+01

C ad a, (MCI) 7.48E+01 7.46E+01 6.211-06 6.2E-06

Sr aNd Y, (MO) 1.SSE+C 6.89E+01

Te, (MCi) 3.19&-0 2.89-02 .

TRU, (MG) 2.061-01 2.02E-01

Total MCi 2.13+02 1.44E+02 6.218-06 6.22E-06

Ag+, (M) 4.63-05 5.64B-04

MI(OH)4-. (NM) 2.153-07 1.1211-06

A+3, (MT) 2.14E-02 2.53-01 1.42E+03

As+3, (NT) 3.02E02 3.001-02

As+5, (WT) 1.67-05 2.04E-04

B+3, (MT) 3.34145 4.07E-04

Ba+2, (MY) 3.09E+00 1.54E+00

BEo+2, (PAT) 2.56.07 3.1211-06

Bi+3, (MT) 2.02-01 2.75E-01

Cabot14, (MT) 1.52AE- 1.86E-07

C204-2. (MT)

Ca+2. (M) 5.041-03 6.14E-02

Cancrinite, (MT) 8.36P-2 6.08E01

Cd+2, (NT) 2.67E-04 3.25E-3

Co+3, (M) 2.69E-01 3.57E-01

Cl., (UT) 1.30E-04 1.44E-03 2.982- 2.931-02

Cr(OH)4-, (MT) 2.76E-O

Cr+3. (MT) 2.71E-03 3.482-02 1.19E-02 2.63-03

Cs+, (MT) 9.111-01 9.09-01 7.57-08 7.57E-08

Cu+2, (MY) 2.51-05 3.06B04

DTPA-3, (MT) 2.98E-01 2.98101

F-, (MT) 6.26E+01 1.741+01

Fe+3, (NIT) 9.34E-02 2.79E-01

FcCN6-3. (MT) 1.64E-05 2.93E05

H+, (MY) 1.681+02 4.84E+01

H2. (MY) 8.54E10 8.10-09

H20, (NT) 9.78E+03 2.32E+04 3.38E+01 3.35E+01

H202, (NIT) 3.24E+02 1.63E+02

Hg, (MY) 5.01B-06 7.OO05

Hg+2, (MT) 3.031-07 3.69E-06

HO2, (MT) 7.621-4 7.76E-0 1.811-04 1.783-04

1-. (MT) 6.79E-04 8.21-03

K+. (MT) 7.07E.04 8.611-03

LA+3, (MT) 2.41-02 3.19-02

Li+, (MT) 8.27E-07 1.01E.05
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WHC-SD-WM-EV-100 Rev. 0

Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Laid~ MW___ - -w

Tot Mw How, (M) 5.2+03 6.59E+03 1.32E+03 2.53E+02 1.32E+03 1.43E+03 1.30E+03 .23E+03 1.54E+04 1.38E+04

C, and B, (MCi) 1.0E-01 1.9421 7,463+01 7.46E+01 1.22E+02 7.46E+01 7.469+01 7.45E+01 3.09E-03 3.09B.03

Sr ad Y, (MG) 3.37-01 1.45E+00 137E+02 1.37E+02 1.8E+02 1.37E+02 1.37E+02 6.97M+01 1.39E-02 1.40E-el

To, (MC) 6.67E-05 1.13E-04 3.17E-C2 3.17E-02 3.17E-02 3.173-02 3.17-02 2.8E-02 1.23E04 1.23.04

TRU. (MCi) 7.25-04 4.62E-03 2.06E-01 2.06-01 2.063-01 3.11-01 2.06E-01 2.06-01 1.19E-03 1.19E-03

ToUd MCi 4.8-01 1.65E+00 2.12E+02 2.12E+02 2.0E+02 2.12E+02 2.12E+02 1.45E+02 1.833A2 1.42-M

Ag+. (NMf) 6.603,04 9.30E-03

Ag2O, (WT) 1.43E+00 7.45E-01 1.42E+00 2.10E03 1.423+00 1.42E+00 1.42E+00 j7.4E-01

AI+3. (Nr) 2.89E+00 3.44E+01

A12O3, (W) 1.59E+02 5.40E+02 1.96E+02 3.68E+01 1.94E+02 1.94E+02 1.95E+02 9.04E+02 1.99E+03 2.64E+03

Am+3, (MT) 1.45B-05 2.04E-04

Am2O3, (NM) 6.53E.05 6.53E45 3.32-02 3.32-02 3.32E-02 6.64-02 3.32E-02 3.32E-02 3.40E-05 3.40E-05

APM-, (f) 3.46B-03 5.14E-02 3.47E-03 3.44E-03 3.44E-03 3.44E-03 3.45E-03 5.13E-02

A+5, (N) 2.39E-04 3.37E-03

Af2O5, (f) 1.52E+00 7.94E-01 1.51E+00 1.82E-03 1.51E+00 1.51E+00 1.51E+00 7.97F-01

B+3, (Mr) 4.77B-04 6.72E.03

B203, (MT) 5.10-01 2.77E+00 1.21E+02 1.26E+01 1.15E+02 7.14E+01 2.33E+02 1.40E+03 4.80E+00 4.80E+00

B&+2, (T) 1.483-03 2.09E-02

Sao, (NI) 1.62-02 1.78102 3.46E+00 3.45E+00 3.46E+00 3.46E+00 3.46E+00 1.75E+00 8.74E-01 8.73E-01

Bc+2, (MT) 3.65E-06 5.14E-05

BOO, (WI) 1.94E-01 1.02E-01 1.93E01 1.932-04 1.933-01 1.93E-01 1.93E-01 1.02E-01

Bi+3. (MT) 9.40E02 1.32E+00

8i203, (MT) 3.12E+00 1.63E+00 3.45E+00 333E-01 3.45E+00 4.53E+00 3.453+00 3.40E+00 2.90E+02 2.99E+02

Carbo14, (M) 2.17-07 3.06E-06

Ca+2, (NMT) 7.19-2 1.01E+00
C.Aorinito. (MT) 1.03E+02 1.00E+03 2.59E+03 2.56E+03

C.O. (Mr) 2.23+00 1.16E+00 2.34E+00 1.09E01 2.33E+00 2.34E+00 2.33B+00 2.66E+00 2.07E+02 2.07E+02

Cd+2. (MT) 3.80E-03 5.36E.02

C4O, (MT) 1.22F-01 6.34E-02 1.26E-01 4.75E-03 1.26E.01 1.26E01 1.26E-01 1.28E-01 1.133+01 1.133+01

Cc + 3, (MT) 1.14E-01 1.61E+00

Cc2O3. (MT) 2.96E+00 1.54E+00 3.40E+00 4.52E-01 3.40E+00 2.82E+02 3.40E+00 3.83E+00 2.74E+02 2.74E+02

Cl-. (M) 1.67E-03 2.363-2

C03-2, (MT) 1dE2-01 1.52E+00

Cr+3. (MT) 3.302-01 4.49E+00

Cr203. (NT) 8.95E-01 4.50E-01 1.38E+00 6.25-01 1.38E+00 1.38E+00 1.383+00 7.043+00 829E+01 7.61E+01

Cs+, (MT) 4.44E.05 6.25E-04

C&20. (MT) 1.92.03 1.19E-03 9.64E-01 9.64F-01 1.5E+00 9.64-01 9.64E-01 9.63E-01 3.99E-05 3.99E-05

Cu+2. (MT) 3.58E-04 5.04E-03

CUO, (MT) 9.00E-01 4.70E-01 8.99E-01 1.33E-03 8.99E.01 8.99B-01 8.98E-01 4.76E-01

F-. (MT) 2.86E-02 4.03E-01

Fc+3. (MT) 1.94E+00 2.64E+01

Fc2O3. (MT) 3.90E+01 8.47E+00 4.24+01 5.05E+00 4.24E+01 4.25E+01 7.19E+01 3.29E+02 3.60E+03 3.48E+03

W20, (MT) 1.10E+00 1.10E+00 1.10E+00 1.09E+00 1.10E+00 1.10E+00 1.10E+00 1.103+00

A-482

K.



9533-sD-Wm-Ev-l00 Rev. 0

Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Hs+2, PkM) 4.32E-06 6.OSE-05
I-, (NM) 9.69E.-3 1.37WA1

K+, (Wr L.011AM 1.42E-01

K20, eM) 1.05E-02 2.48E-03 2.36E-02 129E-02 2.34E-02 2.34E-02 2.35E-02 1.83E-01 1.15E+00 1.13E+00

LA+3, (W) 1.02E2 1.438-01

L@203, (MT) 2.65-01 1382-01 3.04E-01 4.04E-02 3.04B-01 2.52E+01 3.04E-01 3.43B-01 2.45E+01 2.45E+01

Li+, (tM j.18E-45 1.66E-04
LU20, (MT) 7.06B-02 5.72E-01 1.32E+01 2.53E+00 1.32B+01 1.43E+01 3.59E+01 2.91B+02 2.94-03 2.89E-03

M4+2, Wr 5.28B-03 7.43E.M I

gO, (MT) 2.11E-01 1.1GB-Cl 2.20E-01 9.54E-03 2.20E41 2.20-01 2.20E.01 2.40E-01 1.96E+01 1.96E+01

MnO2. (NT) 1.02-01 1.42E+00 1.09E-01 1.07E.01 1.08E-01 1.08801 1.09E0 1.51E+00 2.09E+02 2.06E+02

Mo+6, (NM 3.94E-04 5.41E-03
MoO, (MT) 9.19E-02 4.798-02 9.24E-02 7.06E-04 9.24E2- 9.24E-02 9.23E-02 5.642-02 2.52E+00 8.51E+00

Na+, (WT 4.22+00 6.54E+01
Na20, (NM) 1.18E+01 2.12E+00 6.59E+01 3.00E+01 6.59E+01 7.14E+01 1.26E+02 5.75E+02 1.27E+03 1.22B+03

Ni(OH)3, (.M
Ni+3. (MT) 5.09E-03 7.16E.02

NI2FECN6, (MT) 2.65E+00 4.03E+01 1.93E-03 2.35B-03

NI2O3, (M) 2.92E+00 1.37E+00 2.82E+00 1.10E-02 2.82E+00 2.82E+00 2.82E+00 1.48E+00 2.61E+02 2.61E+02

NiO, (?T) 2.36E-03 3.59E-02 121E+00 1.20E+00 1.20E+00 1.20E+00 1.20E+00 1.83E+01

N02-. (MT) 3.54E2- 4.99E-01

Np+4, (MT) 3.65E-04 4.96E-03

NpO2, (MT) 3.96E-04 3.32E-04 1.66E-01 1.66E-01 1.66E-01 1.72E-01 1.66E-01 1.66E-01 6.46E-03 6.14E-03

OH-, (MT) 4.72E+03 4.79E+03

P205, (MT) 3.95E+01 2.072+01 3.96E+01 1.30E-01 3.95E+01 3.96E+01 3.95E+01 2.17E+01 3.66E+03 3.66E+03

P205:24W, (Ml) 2.50B-04 3.52E-03

Pb+4, (M) 1.57E-03 2.22E-02

PbO2, (MT) 4.71E+00 2.46E+00 4.71E+00 6.38E-03 4.70E+00 4.71E+00 4.70E+00 2.49E+00

P04-3, (MT) 1.138-01 1.38+00

POLY, (MT) 5.33E-0 1.06E+00

Pu+4, (&M 1.14E-03 1.54E.02
PuO2, (M) 1.06E-03 1.03E-03 5.11E-01 5.11E-01 511E-01 5.16M-01 5.11E-01 5.11E-01 5.40E-03 5.40E-03

Si+4, (MT) 3.798-02 5.34E-01

SiO, (MT) 3.90E+00 L00E+01 7.52E+02 1.06E+02 7.512+02 6.00E+02 1.012+03 4.60E+03 1.79E+02 1.78E+02

S03, (NC) 3.77E-06 3.99E-05 1.94E-03 1.90E-03 1.92E-03 1.92E-03 1.93E-03 2.03E-02

S04-2, (MT) 1.88E-03 2.29E.02

Sr+2. (MT) 1.77E-02 2.49E-01

Sro, (Mr) 8.51E-02 1.62-01 4.33E+01 4.338+01 4.97E+01 4.33E+01 4.33E+01 2.20E+01 4.37E-03 4.40E-03

Tc2O7, (MIT) 5.89E-03 6.78E.03 2.92E+00 2.92E+00 2.92E+00 2.92E+00 2.92E+00 2.66B+00 1.41E-02 1.40E-02

TcO4-, (MAT) 2.72E-04 3.84E-03

TiO2, (M) 3.402-04 1.54E04 3.51E-04 1.17E-05 3.51E-04 3.51E-04 3.51E-04 3.00E-04 3.16E.02 3.15E-02

Tot Org Carbou, (ME) 5.55E-02 7.82E-01 2.03E-06 2.91EU6

U308. (MT) 1.16E8-2 58E-03 1.15E-02 1.18E-05 1.15F-02 1.15E-02 1.15E-02 5.97E-03 1.07E+00 1.07E+00
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

41-iSa N o13o fl31, >1S444S t 14 t ~1)4.444 -41 44.- 4 4 6 1rn2.. 4$n2_&
i kg

U02+2, (NM) 7.9E-01 1.12E+01

Um3, (WU) 5.442-3 2.42-M 2.78E+00 2.77E+00 2.77E+00 2.96E+00 2.77E+00 1.45E+01

V+5, (MI) 9.0E-C5 1.271-*3

V205, (MT) 3.47E-01 .ME-01 3.47E-01 4.99E-04 3.47F-01 3.472-01 3.47E10 1.84E-01

WO2, (MT) 4.11B-07 6.19B-06 2.2E-04 2.26E-04 2.262-04 2.26E-04 2.26,04 3.16E-03 1.10E-06

was, (r) 7.34P-01 3.862-01 7.33E-01 6.2E-04 7.33E-01 7.33E-01 7.33E-01 3.85E-01

Zn+2, (MT) 4.53B-04 6.39-0

Zo, (Mr) 3.41E-01 1.78E01 431201 9.10302 4.1E-01 4.31E-01 4.31E-01 2.76E-01 3.16E+01 3.16B+01

Zr+4, (MT) 133E-01 1.17E+00

ZVOZ, (NM) 7.52E+00 3.91E+00 8.55+00 1.052+00 8.54E+00 9.23E+00 8.542+00 933+00 6.97E+02 6.96E+02

Zr02:2H2O, (MT) 1.96E-01 2.76E+00

(
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volume, Total Lians 1.46E+06 1.46+06 1.46E+06 7.52E+05 5.10E+06 5.23E+08 5.10E+06 5.102+08 5.09E+08 5.11E+08

Spocific Gravity 1.001+00 1.002+00 1.00E+00 1.0011+00 1.001+00 1.00E+00 1.001+00 1.00E+00 1.00E+00 1.00E+00

Total.Ma. Flow, (&) 1.46E+03 1.46E+03 1.46E+03 7.52E+02 5.10E+05 5.23E+05 5.10E+05 5.101+05 5.09E+05 5.11E+05

Cs &ad Ba, (MCh) 6.21E06 6.2111-06 6.21E-06 6.23E-06 6.55E-02 6.67E-02 6.56E-02 6.55E-02 6.56E-02 1.7413-01

Sr and Y. QACi) .

Tc, (MCi)

TRU, (MC)

Total MCi 6.2111-06 6.211-06 6.21E-06 6.23E46 6.551-02 6.67E-02 6.ME-02 63511-02 6.56E-02 1.7411-01

Ag+, (WC)
A1(0MH4, (Wf)

AM+3, (M) 1.421+03 1.42E+03 1.42E+03 7.35E+02 6.98E+02 2.35E+03 6.98E+02 6.98E+02 6.98+02 9.59E+02

Am+3, (NT)

AS+5, (WT)

B+3, (NT)

Ba+2, (&T)

Be+2, (Mr)

Bi+3, (T)

Cacbonl4, (NT)

C204-2, (N)

Ca+2, (NI)

Cancrite, (MT)

Cd+2, (MT)

CC+3. (NI)

C-, (NC) 2.9811-02 2.98E-02 2.98E-02 1.13E-2 3.15E+02 3.14E+02 3.15E+02 3.14E+02 3.1511+02 3.15B+02

Cr(OH)-. (MI)

Cr+3, (MT) 1.19&02 1.19E-02 1.191-02 4.498.03 1.26E+02 2.83E-01 1.26E+02 1.26E+02 1.26E+02 1.25E+02

C$+, (MT) 7.57E-08 7.57E-08 7.57E08 7.591-08 7.98E-04 8.1311-04 7.99E-04 7.98E-04 7.99E-04 2.12E-03

Cu+2, (WT)

DTPA-3, (WT)

F-, (I)

Fc+3, (NT)

FPCN6-3, (NC) 3.20B+02 3.20E+02 3.201+02 3.20E+02 3.20E+02 2.96E+02

H+, (MT) 8.43E.02
H2, (N)

1120, (NT) 3.392+01 3.38E+01 3.38E+01 1.27E+01 3.74E+05 3.86E+05 3.74E+05 3.74E+05 3.74E+05 3.72E+05

H202, (NC) 6.921-01

Hg- (T)

Hg+2, (NC)

Hg2. (NC) 1.811-04 1.8113-04 1.81E-04 6.83E.05 1.92E+00 1.91E+00 1.92E+00 1.92E+00 1.92E+00 1.92E+00

I-, (MT)

K+, (WC) 2.02E+01 2.02E+01 2.02E+01 2.021+01 2.02E+01 2.07E+01

LA+3, (NT)

Li+, (NT) 2.90E-02 2.892 2.90E-02 2.89E-02 2.90E-02 2.96E-02
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Ma+4, (KM)

MaO2, (M) 2.14E+01 2.13E+01 2.14+01 2.13E+01 2.14E+01 2.16E+01

Mo+6. (MT)

MoO4-2, (M) 1.%E+00 1.9E+00 1.ME+00 1.9E+00 1.9E+00 1.89E+00

N2,(NC) 1.88E+01

N.+, (MT) 6.65E+00 6.65E+00 6.64E+00 2.40E+00 7.01E+04 7.00E+04 7.02E+04 7.01E+04 7.01E+04 6.70E+04

N2OH, (M) 1.56E+01

NH3, (NAT) 8.34E+00 8.0E+00 8.36E+00 8.35E+00 8.36E+00 2.17E+01

NH4+, (MT) 1.63E-02 1.63E-02 1.63E-02 1.63E-02 1.63B-02 1.55E-02

M4+3. (ME)

NO2-, (WT) 8.97E-03 8.87E-03 8.87E-03 8.43E-03 3.00E+02 3.06E+02 3.01E+02 3.00E+02 3.01E+02 7.57.+02

N03-, (MI) 7.946-02 7.94E62 7.94-02 6.97E-02 7.05E+03 7.18E+03 7.07E+03 7.06E+03 7.07E+03 1.78E+04

Np+4, (Mr)

OH-, (MI) 4.67E+00 4.67E+00 4.67E+00 1.74E+00 4.93E+04 4.92E+04 4.93E+04 4.93E+04 4.93E+04 4.85E+04

Pb+4, (MT)
P04-3, (MT)
POLY, (M) 2.23E-04

PTA-3. (MI) 5.33E-01 5.32E-01 5.33E-01 5.33E-01 5.33E-01 5.29E-01

PU+4, (MT)

Si+4. (M)

S04-2, (MT) 6.92E-01 6.93E-01 6.92E-01 9.65E-02 7.44E+03 7.18E+03 7.46E+03 7.46E+03 7.45E+03 2.75E+03

Sr+2, (MT)

TcO4-, (NT)

Ti+4, (MT)

TM Org Crbon. (C) 2.60E-05 2.60E-05 2.602-05 2.58E-05 2.74PA1 2.79E-01 2.74E-01 2.74E-01 2.74E-01 7.22B-01

U02+2, (MT)
V+5, (MT) ___ __ ___

Zn+2, (MT)
Zr+4, (MT)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Total Mas Flow, (MT) 1.42+04 1.4E+04 1.4E+04 1.08E+04 1.03E+03 9.28..02 1.03E+03 1.03E+03 1.03E+03 1.95E+03

Ca a Ba, (MCi) 3.09-03 3.091-03 3.09E-03 3.101-03 8.031-06 3.032-06 3.032-06 3.03E-06 2.13E-05

Sr and Y, (MCI) 1.401302 1.4002 1.39-02 6.72E+01 4.261105 4.372-08 4.302-05 4.30E-05 4.292-05 5.432-01

Tc, (MCi) 152E-04 1.2E-04 1.52-04 3.011-03 4.69E-07 4.773-10 4.69F,07 4.691307 4.691-07 2.45B.05

TRU. (MCi) 1.19-03 1.191-03 1.19E-03 1.161-03 3.72-06 3.40-09 3.7-06 357-06 3.57E-06 9.161-06

TotalMCi 1.84M- 1.14-02 1.84-02 6.72E+01 5.47-05 4.76-08 5.51E05 5.50305 5.0-05 5.43E-01

Ag+, (4Mr)

Ag2O, (MC) 4.071-01 3.93E-04 4.072-01 4.07E-01 4.07E-01 1.081+00

AM+3, (M)

A1203, (PA) 1.99E+03 1.99E+03 1.99E+03 1.42E+03 9.84E+02 8.381-03 9.852+02 9.84E+02 9.85E+02 1.87E+03

AM+3, (MT)

A=i203, (MT) 3.40E-05 3.40-05 3.40E-05 3.38-05 7.25E-08 7.26-08 7.25E-08 7.261-08 1.91E-07

APb-, (MT)

As+5, (MN)

Au2OS, (N) 4.32-01 4.181-04 4.33E.01 4.32E-01 4.33E-01 1.15E+00

8+3, (NC)

B203, (T) 4.801+00 4.801+00 4.80E+00 4.78E+00 1.48E02 1.50B05 1.4802 1.48.02 1.48-02 3.90&2

Ba+2, (MT)

BaO, (MT) 8.741-01 5.742-01 8.74E-01 2.56P+00 2.69-03 2.73E-06 2.691-03 2.69E-03 2.69E-03 2.09-02

B+2, (MT)

Bo, (MT) 5.2E-02 5.33E-05 5.53-02 5.52E-02 5.53-02 1.47-01

Bi+3, (NAT)
BM203. (NT) 2.902+02 2.90E+02 2.90E+02 2.88E+02 8.91E-01 9.061-04 8.92P-01 8.91E-01 8.92E.01 2.35E+00

Ca6on14, (MT)

CA+2, (MT)

Cancrisit, (PAT) 2.59E+03 2.59E+03 2.59E+03 1.68E+03 7.97E+00 8.02E-03 7.98E+00 7.97E+00 7.98E+00 1.37E+01

CIO, (MT) 2.07E+02 2.07E+02 2.07E+02 2.06E+02 6.37E-01 6.47E-04 6.37E-01 6.37-01 6.371-01 1.68E+00

Cd+2, (MT)

010 (MT) 1.13E+01 1.13E+01 1.13E+01 1.12E+01 3.47E-02 3.53E-05 3.48&-02 3.471-02 3.48E.02 9.151-02

CO+3, (MIT)

Ce203, (PT) 2.74E+02 2.74E+02 2.74E+02 2.72E+02 3.44E.01 8.58E-04 8.44E-01 8.44E-01 8.44M.01 2.22E+00

Cl-. (NT)

C03-2. (MT)

Cr+3. (MI)

C:23, (MT) 8.29E+01 8.292+01 8.29E+01 7.75B+01 2.55E-01 4.111-02 2.55E-01 2.55E-01 2.551-01 6.321-01

C.+, (MAT)

C2O, (mT) 3.992E4 3.998-S 3.99E-05 4.001-05 1.04E-07 1.042-07 1.04-07 1.041-07 2.762-07

Cu+2, (MT)

CUO, (Mr) 2.57E-01 2.48E-04 2.571-01 2.57E-01 2.57F-01 6.801-01

F-, (T)

F+3, (M)

N.203, (T) 3.611+03 3.61E+03 3.61E+03 1.39E+03 1.112+01 1.09-02 1.112+01 1.111+01 1.111+01 1.13E+01

H20. (Mr) 1.74H.04 2.05E-07 2.112-04 2.111-04 1.98E-04 1.68E.05
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

H~g+2, (NC) ___ ___ ___

K+,. (MI) __ ___

X20, G) 1.15E+00 1.152+00 1.15E+00 4.44.01 3.00E-03 3.00E-06 3.00-03 3.00E-03 3.002-03 3.07E-03

LA+3. (MC)

La203, (Ml) 2.45E+01 2.45E+01 2.45E+01 2.43E+01 7.4-02 7.67E-05 7.55E.02 7.54E-02 7.55E-02 19E-01
L4+, (MT)-

L220, (Ml) 2.94E-03 2.94E-03 2.94-03 1.14E-03 7.67E-06 7.67E-09 7.675.06 7.67E-06 7.67E-06 7.95E-06

Mg+2, (MC)

MgO. (MT) 1.96E+01 1.96E+01 1.%E+01 1.94E+01 6.02E-02 6.12E-05 6.032-02 6.02E-02 6.032-02 1.59-01

M.O2, (MT) 2.09E+02 2.09E+02 2.09E+02 2.06E+02 6.42F.01 6.46E-04 6.42B-01 6.42E-01 6.43E-01 1.68E+00

Mo+6, (MT)

MoO3, (NM) 9.52E+00 8.52E+00 8.52E+00 8.49E+00 2.62E-02 2.67E-5 2.62E-02 2.62E-02 2.62E-02 6.93E-02

Na+, (M)
N20, (NM) 1.27+03 1.27E+03 1.27E+03 3.53E+02 3.31E+00 3.23E-3 3.32E+00 3.32E+00 3.32E+00 2.44E+00

Ni(OH)3, (a) 52E-08 5.25E-08 5.25E-S 5.2EO 1.29E-07

Ni+3, (MT)

N2FECN6. (MT) 2.33E-03 2.33E-03 2.19E-03 2.60E-03 5.94E-06 7.18E-06 7.17E-06 6.74E-06 2.12E-05

Ni203, (NM) 2.61E+02 2.61E+02 2.61E+02 2.42E+02 8.04E-01 8.17E-04 8.04-01 6.04E-01 8.04E-01 1.98E+00

Ni, (MT)

NO2-, (NC)

Np+4. (NT)

NpOZ, (Ml) 6.50-03 6.502-03 6.49E-03 1.12-03 1.99E-05 1.92E-08 2.00E-05 2.00E-05 2.00E-05 9.09E-06
OH.. (MT)

P205, (Ga) 3.66E+03 3.66E+03 3.66E+03 3.66E+03 1.13E+01 1.15E-02 1.13E+01 1.13E+01 1.13E+01 2.99E+01

P205:24W, (M)

Pb+ 4, (MT)

PbO2, (MT) 1.34E+00 1.302503 1.35E+00 1.34E+00 1.35E+00 3.56E+00

P04-3. (WT)

POLY. (MT) 1.30E-06 1.80E-06 1.80,-06 1.80E-06 4.75E.06
Pu+4. (Ga)

PuO2. (It) 5.40E-03 5.40E-03 5.40E-03 5.24-03 1.66"45 1.69E-08 1.66E-05 1.66H-05 1.66E-05 4.27B-05

Si+4. (AT)

si2. (MT) 1.79E+02 1.79E+02 1.79E+02 1.78E+02 5.50-01 5.59E-04 5.50E-01 5.50E-01 5.30-01 1.45E+00

S03. (MT)
S04-2. (MT)

Sr+2, (MT)
SiO. (MT) 4.40E-03 4.40E-03 4.39E-03 2.12E+01 1.34E-05 1.38E-08 1.36E-05 1.35E.05 1.35E-05 1.732-01
Tc2O7, (MT) 1.412-02 1.412-02 1.41E-02 2.78-01 4.33E-05 4.40E-08 4.33E-05 4.33-05 4.33E-05 2.26E.03
TcO4-. (MY)

Ti02, (MT) 3.15B-02 3.152-02 3.16E.02 2.72E-02 9.71E-05 9.87E-08 9.72E-05 9.71E-05 9.72E-05 2.22E-04

tot Org Cacbon, (MT) 2.88E-06 2.88E-06 2.58E-06 3.96E-06 6.23E-09 8.98E-09 8.67E-09 7.95E-09 3.14E-08

U308. (NT) 1.07E+00 1.07E+00 1.07E+00 1.06E+00 3.29E-03 3.35E-06 3.30E-03 3.30E-03 3.30E-03 8.65E-03
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Ua2+2. (M)

U03, (NM .

V+S, (M1)
V205. (&M 9.91E-02 9.57E-05 9.922-02 9.92E-02 9.92E2-2 2.62E-01

W02, (MI) 1.09E-06 1.092-6 9.76E-07 1.46E46

Wa3, (Mr) 2.09E-01 2.02E-04 2.10E-01 2.09E-01 2.10E-01 5.58E-01

Za+2, (Mr)
ZnO, (fM) 3.16E+01 3.16E+01 3.16E+01 3.16E+01 9.73E-02 9.90E-05 9.74E-02 9.73E-02 9.74E-02 2.52-01

Zr+4, (MT)

ZrO2, (Mr) 6.97+02 6.97E+02 6.97E+02 6.92E+02 2.14E+00 2.182-03 2.152+00 2.142+00 2.15+00 3.65E+00

ZrO2:2H20, WMT)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volume, Total itE+03 1.35E+07

spocific Graity L.00E+00 1.00E+00
Tow&Ma Flow, OM) 8.59E+00 1.35E+04
Ca and B., (MCI) 4.74E+01 6.68E-06

St and Y, (MCi) 2.05B+01

Te, (MCi)
TRU, (MCi)

Total MCI 6.79E+01 6.68E46
Ag+, (,)

AI(OH)4-, (MT)

A+3, (M) 2.36E-01

Am+3, (KT)

A+5, (MT)
B+3, (&T)

Ba+2, (MT)

Be+2, (A)
Bi+3, (MT)

Cazbo14, (MT)
C204-2, (MI)

cA+2, (Mr)

Caacrinitc, (Mr)

Cd+2. (AT)

Cc+3, (MT)

Cl-, (Wl) 3.15E-02

Cr(OH)4-, (KT)

Cr+3. (Mr) 2.83E-05

C.+. (MT) 5.77E.01 8.142-06
CU+2. (KU)

DTPA-3, (M)

F-, (MT) 2.30E+00

Po+3, (r)
FcCN6.3. (ME) 3.20E-02

H+, (MT) 4.19E-01

H2, (MT)
H20, (MT) 1.35E+04
H22, (M) 3.45E+00

Hg, (ME)

Hg+2, (MT)

Hg2, (WT) 1.92E-04

1-, (MT)

K+, (PAT) 2.03PA3
La+3, (MT)

Li+, (ME) E2-90A6
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WHC-SD-WM-EV-100' Rev. 0

Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Total Man Flow, (M') 4.32E+02

C and B., (MC) 3.SOE-05

Sr and Y, (MCI) 2.03E-04

Te, (MCi) 2.22E.06

TRU. (MCI) i.9E-05
Total MCi 2.60E-04

Ag+, (Mi)

Ag2O, (NM 1.93E+00

AIl+3, (M1_

A12O3, (M) 3.90E+01

Am+3, (MT)

AmlO3, M 3.43E-07

APM-, (M)
As+5, (MT)

A205, M 1.94E+00

B+3, (Mr)
B203, (MT) 7.00E-02

Ba+2, (MT)

BiO, (Mr) 1.27E-02

Bc+2, (MT)

Boo, (MT') 2.488-01

Bi+3. (MT')
BIUO3. (Mi) 4.2"P+00

Carboan14, (M)
Ca+2, (MT)

Canainiw, (MT) 3.73E+01

C.O. (M) 3.01E+00

Cd+2, (MT)

cdo. M) 1.64E-01

C.+3, (PAT)

Cc2O3. (Mi') 3.99E+00

CI-, (MT)

C03-2, (MT)

Cr+3, (MT)

Cr2O3, (Mi) 1.91E+02

Cs+. (MT)

C.20, (Mi') 4.91E-07

CU+2. (MT)
CUO, (MT) 1.15E+00

F-, (MT)

Fe+3, (M)

fP203, (Mi') 5.07E+01

H20. (M) 9.55E-04
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

MON. = IwA4 '0eW 059> 45 - 56 .-I
____IN . i___ ZIA 4 Z

Hg+2, )

1+, (Y) ___

1.40E-O2
L.+3, (&M

L40O3, (r)3.57E41

Li+, (.M

LU20, (hM 3.57E.05

Mg+2, (NM)
MSOI V M2.85E-01

mum O- 3.O1B+00

MO+6, ('M
mom,(NM1.24E-01

Na, & 1.50E+01

Ni(H3 P) 2.49E407

Ni+3, (NM)

Ni2PECN6, (M)3.42E.05

Mi203, 3.80E+00

NiO, WMT

N02-, ( M
Np+4, (IM)
NpO2, (M 8.95EP05

OH-, (WT

P205, WMr 5.34E+01

P205:24 W M)
Pb+4, (NM)

PbMO~fn6.04E+00

P04-3, (NM

POLY, (hM) 9.20E-01

Pu+4, (Wr

PU02, (&M) 7.87E-05
Si+4, (4T)-

SiO2, (NIT) 2.60E+00

O3, (M)
SO4-2, (MT)

Sr+2, (MT)
12, (M) 6.41EA5

TC(07, (M) 2.05-W

TcO4-, (MT)

TiO2, (M) 4.59E-04

Tot Org Curb=., (MT) 4.24P_

U306, (NM) 1.56E-0
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

U02+2, (WT

U03, (vM

V+5, WMr
4.45E-01

W02, (Mr

W03, OAT) 9.41E-01

Zn+2, (NM) .

Zr+4, (M)
~z, (NM)

(
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volue, T a LAC"2.291+07 2.34E+07 2.46E+07 2.45E+07 2.16E+07 2.05E+07

SpmcS G.Vicy 1.OOE+00 1.00E+00 1.GOE+00 1.00E+00 1.00E+00 1.00E+00

ToW MM Flow, (MT) 2.29E+04 2.34E+04 2.46E+04 2.45E+04 2.16E+04 2.05E+04

C. aiDe, (MCI)

Sr .M Y, (MCi)

To, (MCi)

TRU, (MCi)

Total MCi

Ag+, (MT)
AI(OH)4-, (NIT) ___ _______

A] +3, (Mr).

AM+3, (T)

A.+5, (MT)

B+3, (T)
Ba+2, (M
Be+2, (OC)

Bi+3, (WI)
Cuboo14, (T)
C204-2, (T)
C&+2. (MT)

Camminit, (NMT)

Cd+2, (T)
Cc+3, (T)
C-, (mT) I

Cr(OH)4-, (MT)

Cr+3, (MT)

cs+, (m)

CU+2, (MT)

DTPA-3, (MT)

F-. (NT) -

Fe+3, (MAT)

FeCN6-3, (NM)

H+, (MT) 8.75E+01 9.05E+01 9.94E+01 9.88E+01 7.76E+01 7.06E+01

Hn, ('M)

H20, (T) 1.46E+04 1.49E+04 1.5E+04 1.54E+04 1.40E+04 1.36E+04

H202, (WI) 4.09E+02 4.17E+02 4.60E+02 4.63E+02 3.65E+02 1.31E+02

Hg, (WT)
Hg+2, (M)
Hg2, (MT)

1. (Mr)

K+, (T)
LA+3, (AT)
Li+. (MT)
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Table A-7. Material Balnce Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

?Aa+4, OMr

man2, (mr)

Mo+6, (,M)

M004-2, (Mr)

N2, (FM

N&+, (MT)

NH20H, (NM

NH3, (MT)

NH4+, (MTf)

NR+3, (MT)

N02-, (NM)

N03-, (Nr) 6.14E+03 6.33E+03 6.B8E+03 6.64E+03 5.54B+03 5.10E+03

Np+4, (vM)

OH-, (NM)

Pb+4, (NM)

P04.-3. (W)

POLY, (MT) 2.76E-02 2.79E-02 3.12E-02 3.10E-02 2.47E-O2 6.54E-03

PTA-3, (fT)

Pu+4, (MT)

Si+4, (NM

S04-2. (M)
Sr+2, (MY)

Tc4-. MT)

Ti+4, (IM)

Tmr Orl Carbon (MT)

U02+2, (YM) 1.66E+03 1.66E+03 1.66E+03 1.66E+03 1.66E+03 1.65E+03
V+5, (MT)

Zn+2, (MT)

Zr+4, (MT)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

N §

Total Ma"s Flow. MT
C, and Ba, WA~)

Sr aid Y, (M(Q)

Tc, (MGi)

TRU, (ME)
Total MCi

At+, (MT)
A120, (M)
A+3, (M)
A203, (Mn)

A (MT)

Bm2.3, (r)

APM-, (hM)

A,+5, (M)

M235, (MT)

B+3, (NM)

B203, (M)

Ba+2. (MT)
BCO, (M)

Bc+2, (NIT)

Bo, (VM)

Bi+3, (MT)

BM203, (MT)

CaMon)14, ( M_

C+2, (Ml)

Cawr+t , (MT)

CRO, (MT)

C+2, (MT)

CdO, (.m)
Cu+3, (MT)

C2O3, ()r)
F-, (MT)

C03-2, (SM

Cr+3, (ME)
Cr203, (ME)

C'+, (KM)
Cao, (MT)

Cu+2, (MT)

CO, (MT)

F, (NM
B:+3. (?M)

Re203, (br)

H2m0, (LM
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Hg+2, (MT)

1-, (MY) ____ ____ ____ ____ ____ _ _ _ _ _ _ _ _

K+, (M)
K2O, (MY)
Ia+3, (M1)

A203, (MT)
Li+, (MY)

LU20, (MT)

Wdg+2, (Mr)

MgO, (M)
MnO2, (M)
Mo+6, (MT)

MoO, (MT)

Na+, (M)

Na2O, (MY)

Ni(OH)3, (MT)

Ni+3. (MY)

NIZFECN6, (hM)

N2O3, (MT)

MO. (MT)
NO2-, (MT)
Np+4, (MY)

Np40, (MT)

OH-, (MY)

P2O5, (MT)

P205:24W, (MT)

Pb+4, (MY)
PbO2, (Mr)

P04-3. (MT)

POLY. (M)

Pu+4, (M)
PuO2, (MT)

Si+4, (MT)

SiO2. (MT)

SO3, (M-T)
S04-2, (MT)

Sr+2, (MT)

SrO, (MT)

Tc2r7. (MT)
TcO4-, (MY)

TiO2, (MT)
Tot Org Cubon, (MT)

US0, (MY)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

.Z ... 44.fl OW'" 6-U336% w

U02l+2, W__ -~%

U03, (M)

V+5, (M)
V205, (MY)

Wo2, (Mr_

W03, (MT)
Zn+2, (MI)

Z2a, (M)
Zr+4, (Mr)

ZrO2, (MT)
ZrO2:2H2O, (MT)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volumc, Total Litt 5.11E+08 5.23E+0 5.12E+08 5.12E+08 5.11H+08 5.111+08 4.20E+08 4.20E+08 4.20E+08 4.20E+08

Spedlic Gravity 1.00E+00 1.00E+00 1.001+00 1.00E+00 I.OOE+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Total Muit Flow, W.0) 5.11E+05 5.23E+05 5.2E+05 5.12E+05 5.122+05 5.11E+05 4.20E+05 4.20E+05 4.20E+05 4.20E+05

Ca and Ba, (M ) 6,5"E-02 6.542 .56E20 6.52-02 6.562- L742-01 6.5202 6.68E42 6.56E-2 6.55E-
Total Mci 6.55E- 6.68&02 66E2-02 6M5-M 6.6E-02 1.74E-01 6.55E-02 6.68-42 6.56E-2 6.55202

A(OH)4-, (Ml) 7.45E+03 2.23E+03 7.45E+03 7.45+09 7.45E+03 5.96E+03 7.45E+03 3.28E+03 7.45E+03 7.45E+03

Cl-, (Me) 3.15E+02 3.14E+02 3.15E+02 3.14E+02 3.15E+02 3.15E+02 3.15E+02 3.14E+02 3.15E+02 3.14E+02

Cr(OH)4-, (M) 2.91E+02 6.%2,01 2.91E+02 2.90E+02 2.91E+02 2.90E+02 2.91E+02 6.58F-01 2.91E+02 2.90E+02

C+, (MO 7.9SE-04 8.13E-04 7.99E04 7.98B44 7.9904 2.12-03 7.98B-04 8.13E-04 7.99E-04 7.90E-04

FeCN-3, (MO 3.20E+02 3.20E+02 3.20E+02 3.20E+02 3.20E+02 2.962+02 3.20E+02 3.20E+02 3.20E+02 3.20E+02

H+, (Mr) 8.43E-02
H2a, (We) 3.74E+05 3.86E+05 3.75E+05 3.742+05 3.74E+05 3.72E+05 2.82E+05 2.83E+05 2.83E+05 2.83E+05

Hg, (MIT) 1.92E+00 1.91E+00 1.92E+00 1.92E+00 1.92E+00 1.92E+00 1.92E+00 1.91E+00 1.92E+00 1.92E+00

K+, (MI) 2.02E+01 2.02E+01 2.023+01 2.02E+01 2.02E+01 2.07E+01 2.02E+01 2.02E+01 2.02E+01 2.02E+01

Li+, (M) 2.90-02 2.89-02 2.90&02 2.89-02 2.90E-02 2.96-02 2.90E-02 2.89E-02 2.90E-02 2.89E.02
MnO2, (MT) 2.14E+01 2.132+01 2.14E+01 2.13E+01 2.14E+01 2.16E+01 2.14E+01 2.13E+01 2.14E+01 2.13E+01

Mo+6. (MT) 1.18E+00 1.18E+00 1.18E+00 1.18+00 1.18E+00 1.13E+00 1.18E+00 1.18E+00 1.18E+00 1.18E+00
M2, (MT) 1.38E+01

Na+, (MT) 7.012+04 7.00E+04 7.02E+04 7.02E+04 7.01E+04 6.70E+04 7.018+04 7.00E+04 7.02E+04 7.02E+04

NH2OH, (MO 1.561+01
NHS, (MI) 8.362+00 8.51R+00 8.38E+00 8.37E+00 8.38E+00 2.17E+01 8.36E+00 8.512+00 8.38E+00 8.37E+00
Ni+3. (MT) 2.1E08 2.811.08 2.81-09 2.81-08 6.88.08 2.912-08 2.81E 2.81E09
N02-, (MT) 3.00E+02 3.06E+02 3.02E+02 3.00E+02 3.01E+02 7.57+02 3.00E+02 3.06E+02 3.01E+02 3.00E+02
N03-, (M) 7.05E+03 7.18+03 7.07E+03 7.06E+03 7.07E+03 1.78E+04 7.06E+03 7.18E+03 7.07E+03 7.06E+03

OH-, (MT) 4.38E+04 4.33E+04 4.38E+04 4.38E+04 4.382+04 4.41E+04 4.38E+04 4.33E+04 4.38E+04 4.38E+04
POLY. (MT) 2.23-04 2.23E.04

-42, (MT) 7.44E+03 7.18E+03 7.46E+03 7.46E+03 7.45E+03 2.75E+03 7.44E+03 7.18E+03 7.46E+03 7.46E+03

Tot Org Carboo, (MT) 2.74E-01 2.79E-01 2.74E-01 2.742-01 2.74E-01 7.2E-01 2.742-01 2.79E-01 2.74E.01 2.74E-01
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Toal Maw.Flow, (M) 1.64E+04 1.58E+04 1.65E+04 1.65E+04 1.64E+04 1.28E+04 2.47E+04 2.40E+04 2.47E+04 2.47E+04

C ad B., (RE) 3.09E-03 3.09-0S 3.09E-03 3.09E-03 3.10E-3 3.12E-03 46E-03 4.58E-03 4.46E-03 4.3603

Sr and Y, (MCI) 1.39E2- 1.40E-02 1.40E-02 1.40-02 1.40E2- 6.78E+01 1.42E-02 1.43-02 1.43E-02 1.43E-02

To, (MCi) 1.53E-04 1.52E-04 1.5E-04 1.53E-04 1.5E.04 3.03B-03 1.56E-04 1.55E-04 1.56-04 1.56E-04

TRU, (MCI) 1.20E-03 1.19E03 1.20-03 1.20EO3 1.20B43 1.16E-OS 1.22E-M im03 I.2-03 1.22-03

ToalMCI 1.83E02 1.4E-02 1E42-02 1.14E-t 14.X4E2 6.78E+01 2.01E.02 2.02E-02 2.02E-02 2.02E-02

Ag20, (M) 4.07-01 3.93E-04 4.07E-01 4.07E-1 4.07,01 14.3E+00 4.15E.01 4.01E-04 4.16E-01 4.15E.01

Al2O3, (MY) 2.97E+03 2.64E+03 2.97E+03 2.97E+03 2.97E+03 3.29E+03 338E+03 3.05E+03 338E+03 3.38E+03

Am203, (MY) 3.41E-05 3.40E-05 3.41E-05 3.41-05 .41E-05 3.40E- 3.48E-05 3.48-05 3.48E-05 3.48E-05

A2o5, (ME) 432B41 4.18B-04 4.33E-01 4.32E-01 4.33-01 1.15E+00 4.41E-01 4.27E-04 4.42E-01 4.41E-01

B203, (MT) 4.82E+00 4.80E+00 4.82E+00 4.32E+00 4.82E+00 4.822+00 4.92E+00 4.90E+00 4.92E+00 4.92E+00

Ba, (NM) 8.76E-01 8.73E-01 8.76F-01 8.76E-01 8.76E-01 2.8E+00 8.95-01 3.92E-01 8.95E-01 8.95E-01

BOO, (M) 5.52-02 5.33E-05 5.5302 5.52E-02 5.53E02 1.47P-01 5.64E-02 5.45E-05 5.64-02 5.64-02

Bi203, (M) 2.90E+02 2.S9E+02 2.90E+02 2.90E+02 2.90E+02 2.90E+02 2.97E+02 2.95E+02 2.97E+02 2.97E+02

Caacinita, (Ni) 2.60E+03 2.56E+03 2.60E+03 2.60E+03 2.60E+03 1.70E+03 2.60E+03 2.56E+03 2.60E+03 2.60E+03

CaO, (ME) 2.08E+02 2.07E+02 2.08E+02 2.08E+02 2.06E+02 2.07E+02 1.03E+03 1.03E+03 1.03E+03 1.03E+03

CdO, (M) 1.132+01 1.13E+01 1.13E+01 1.13E+01 1.13E+01 1.13E+01 1.16E+01 1.15E+01 1.16E+01 1.16E+01

Ce2O3, (MT) 2.75E+02 2.74E+02 2.75E+02 2.75E+02 2.75E+02 2.75E+02 2.81E+02 2.80E+02 2.81E+02 2.51E+02

Cr203, (NT) 8.31E+01 7.61E+01 8.31E+01 3.31E+01 8.31E+01 7.81E+01 8.89E+01 7.77E+01 8.88E+01 8.88E+01

C420, (MY) 4.00E-05 3.99205 4.00E-05 4.00E05 4.002-05 4.23-05 5.882E05 5.91E-05 5.89E-05 5.88-05

CuO, (Mt) 2.57-01 2.48E-04 2.57E-01 2.57E-01 2.57-01 6.80E-01 2.62E-01 2.53E-04 2.62E-01 2.62E-01

DCPD. (M)
Fc203. (MY) 3.61E+03 3.48B+03 3.62E+03 3.62E+03 3.62E+03 1.40E+03 3.692+03 3.56E+03 3.70E+03 3.70E+03

H20, (MT) 1.74E-04 2.05E-07 2.11E-04 2.11E-04 1.98&04 1.68E-05 1.78E-04 2.10E-07 2.16E-04 2.16E-04

HgO, (MT) 4.41E-02 4.41E-02 4.41-02 4.41E-02

1o. (MT) 1.15E+00 1.13E+00 1.15E+00 1.15E+00 1.15E+00 4.47E-01 1.70E+00 1.67E+00 1.70E+00 1.702+00

La203, (MT) 2.46E+01 2.45E+01 2.46K+01 2.46F+01 2.46E+01 2.45E+01 2.51E+01 2.50E+01 2.51E+01 2.51E+01

LiO, (M) 2.95E-03 2.89E-03 2.95E-03 2.95E-03 2.95E-03 1.14E-03 4.34E-03 4.28E-03 4.34E-03 4.34E-03

MO, (M) 1.%E+01 1.%E+01 1.%E+01 1.%E+01 1.96E+01 1.%E+01 2.00E+01 2.002+01 2.00E+01 2.00E+01

Mn2. (T) 2.09E+02 2.06E+02 2.09E+02 2.098+02 2.09E+02 2.08E+02 2.14E+02 2.11E+02 2.14E+02 2.14E+02

MoO3, (PIT) 3.55E+00 8.51+00 8.55E+00 8.55E+00 8.55E+00 8.6+00 8.77E+00 8.73E+00 8.77E+00 8.77E+00

Na2b, (MT) 1.27E+03 1.22E+03 1.28E+03 1.28E+03 1.27E+03 3.56E+02 3.33E+03 3.27E+03 3.33E+03 3.33E+03

Ni2FECN6, (MT) 1.94B-03 2.35E-03 2.342-03 2.34E-03 2.20E-03 2.62E-03 1.94E-03 2.35E-03 2.34E-03 2.34E-03

NiO3. (M) 2.62E+02 2.61E+02 2.62E+02 2.62E+02 2.62E+02 2.44E+02 2.68E+02 2.67E+02 2.68E+02 2.68E+02

NiO, (MT) 1.87E-05 2.27E-05 2.26&05 2.26-05

NpO2, (MT) 6.48E-03 6.14E03 6.52E.03 6.52E-03 6.51E-03 1.12E-03 6.62E-03 627E-03 6.66E-03 6.66E-03

OLIGOMER, (MT)

P205, (M) 3.68E+03 3.66E+03 3.68E+03 3.682+03 3.68E+03 3.69E+03 3.75E+03 3.74E+03 3.75E+03 3.75E+03

PbOZ, (MT) 1.34E+00 1.30203 1.35E+00 1.34E+00 1.35E+00 3.56E+00 1.37E+00 1.33E-03 1.37E+00 1.37E+00

POLY, (MT) 1.80E-06 1.80E.06 1.80E06 1.80E-06 4.75E-06 1.80-06 1.80E-06 1.80E-06

PUO2, (M) 5.42E-03 5.40E-03 5.42E-03 5.422-03 5.42E-03 5.28-03 5.53E-03 5.51E-03 5.532-03 5.53E-03

S, (Nt)

SiO2, (NT) 1.79E+02 1.78E+02 1.79E+02 1.79E+02 1.79E+02 1.79E+02 4.78E+03 4.78E+03 4.78+03 4.78E+03
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95 133859 L' j.-SD-WM-EV- 100 Rev. 0

Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volume, Total LMw 4.19E+06 4.09E+06

Specific Gravity 1.OOE+00 1.OOE+00
ToWt Ma.. low, (&T) 419E+05 4.09E+05

C d Ba, (MGt) 6.562-02 1.74E.01

Tel MO 6.56E-2 1.74E-01

AJ(OH)4-. (MT) 7.45E+03 5.%E+03

Cl., (MT) 3.15E+02 3.15E+02

Cc(OH)4-, (MT) 2.91E+02 2.90E+02

CA+, (M) 7.99E-04 2.12B.03

FOCN6-3, (M) 3.20E+02 2.%E+02

H+, (MY)

H20, (MT) 2.82E+05 2.70E+05

Hg. (MT) 1.92E+00 1.92E+00

K+, (Mr) 2.02E+01 2.07E+01

LU+, (MT) 2.90E-02 2.%P24

MnO2, (M) 2.14E+01 2.16E+01

Mo+6, (MT) 1.18H+00 1.132+00

N, (M1)

No+, (M) 7.01E+04 6.70E+04

NH2OH. (M)

NH3, (MT) 8.38E+00 2.17E+01

Ni+3, (MT) 2.812-8 6.88E-a

N02-, (MT) 3.01E+02 7.57E+02

N03-, (MT) 7.07E+03 1.78E+04

OH-, (MT) 4.38E+04 4.41E+04

POLY, (Mr)

S04-2, (M) 7.45E+03 2.75E+03

Tot OU Casbon, (M) 2.74E-01 7f.21-0I
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Table A-7. Material Balan ce Summary for Compaison of Specific Eigh-Ievel Waste,
I.ow-Level Waste, and Offas Streams.

TOWa M s FIMn, (Wr 2.47E+04 7.05E+04 2.64E+05 2.64E+05 2.65E+05 2.65E+05 2.64E+05 I2.55E+05 3.94E+051 3.93E+05

Ce and Ba, (MAG) 4.56G-.W 6.89E-3 7.OOE-M I 7.12E-M2'

Sr ad Y, (MCi) . 1.43E-02 6.92E+01 1.42E-A2 1.43E 2

To, (MCi) 1.56E.04 3.10E.43 1.56E-04 1.55E.04

TRU, "a ) 1.22E-43 L.19B-03 -~ 1.22E-03 1.22E-03

Ag2O, WMT 4.14B.01 1.10E+001 4.t5E-01 4.01E-04

AM203, WMT 3.3$E+03 3.68E+031 I.M5+04 1.14B+04 1.16E+04 I.15E+04 1.15E+04 I.12+04 1.97E+04 L.9E+04

Am203, (M) 3.48B-05 3.47E405 3.4SE-05 3.48E-05

As2O5, (&M) 4.42F-01 1.17E+00 4.41E.01 4.27E-04

B=I3 (MT) 4.92E+00 4.93E+00 4.92E+00 4.90E+00

B&O, (M)8.95M-0 2.63E+00 3.95E401 8.92E-01

BCO, (?M) 5.64E-02 1.50E-01 5.64E-02 5.45F-05

Mi203, (WT 2.97E+02 2.97E+02 2.97E+M2 2.95E+02

Caeinie, (04) 2.60E+03 1.70E+03
CwD, (WT 1.03E+03 9.83E+M2 3.33E+04 3.83+04 3.94E+04 3.84E+G4 3.ME+041 3.62E+04 3.94E+04 3.93E+04
Cdo, (Im) 1.16E+01 1.16E+01 1.16E+01 1.15E+01
Cc2O3, (Wr 2.31E+02 2.80E+M2 2.$IE+02 2.$OE+02

Cr203, (wT 8.99E+01 8.37E+01 2.73E+02 7.82E+01

C120, (WT 5.99PAS5 9.90E-405 9.04E.04 9.20E-04

Cuo, (vm) 2.W2E-01 6.94B-01 2.62P-A1 2.53E-G4

DCPD. (?M)

Paw0, (MT) 3.70E+03 1.43E+03 3.81E+031 3.68E+03
H20, (Wr 2.M2E-04 1.72B-W5 1.78E-04 2.10E-07

HgO. (?AT) 4.41P-A2 4.41P-0 2.11E+00 2.11E+00

K2O, (MTf) 1.70E+00 9.S8E-01 2.61E+01 2.61E+01

L 21 , (MT) 2.51E+01 2.51E+01 2.51E+01 2.50E+01
Ui20. (MT) 4.34E-03 2.53E-03 6.67B-02 6.66E-02

Mgo, (Mr) 2.OOE+01 2.00E+01 2.OOE+01 2.OOE+01

MUM2. OfT) 2.14E+02 2.12E+02 2.36E+02 2.32E+M2

MoO3, (Mr) 8.77E+00 8.78E+00 1.05E+01 i1.05E+01

NC2O, (IM 3.33E+03 2.30E+03 9.94E+041 9.92E+04

tr2pECN6, (MTr) 2.2GE-03 2.62-03

Mi203, (MT) 2.6&E+02 2.5E+M2 2.68E+02 2.67E+02

NiO, (WT 2.13E-05 2.53E.03 9.97B.04 1.09E-03
NpOn, (WT 6.65E-03 1.15E-03 6.62-03 6.27E.03
OLIGOMER, (kM)

P205. (PM 3.75E+03 3.77E+03 3.75E+03 3.74E+03
PbO2, (WT 1.37E+00 3.64E+00 1.37E+00 1.33E-03
POLY, (NMT) 1.Z0E-06 4.75F,06

1;02, WM) 5.5E-03 5.39B.03 5.53E-03 5.51E-03
S, (MT)I

SiO2, (NM 4.77E+03 4.63E+03 2.14E+051 2.14E+05 2.15E+05 2.15B+521E0 .8+05 2.20E+051 2.20E+05

A-504
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Sa3, (M) 1.E+02 4.90E+01 6.34E+03 6.I1E+03

sro, (&M 4.504A3 2.13B+01 4.47E-03 4.49E-03

T.07, (LM) 1.44&M2 2.E-01 1.44E-02 1.43E-02
TiO2, (bM 3.2-M . 2 3.23E-02 3.2FA2O

Tot Org Carbon, (MI) 2.59E-06 3.29E-06
U303, (MT) 1.IOE+OO 1.09E+00 1.10E+00 1.09E+OO

V2O5, (MI) 1.OI-01 2.6&E-01 1.O1B-01 9.78E-05

WOZ, (M) 9.97E-07 1.49E-06 7.77E-12 1.13E-O6

WO, (MT) 2.14H-O1 5.69M-Cl 2.14-01 2.07E-04

ZdO, (MY) 3.24B+O1 3.25E+01 3.24E+01 3.23E+01

ZrO2, (MT) 7.14E+02 7.13E+02 7.14E+02 7.lIE+02

A-505
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951 C-SD-WM-EV-100 Rev. o

Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

.. . ....k ..

Toal Ma Flow, (N) 3.94E+05 3.94E+05 3.94E+05 3.72E+05 5.07E+05 5.06E+05 5.08E+05 5.072+05 5.07E+05 4.79E+05

C and Ba, (MCi) 7.002C 7.00B- 7.002-02 1.1E-01 6.5&.02 6.97E2-02 6.6&M 6.25E.02 6.86B-0 1.772-01

Sr and Y, (MAU) 1.438-02 1.43E-02 1.43E-02 6.92E+01 1.39E-02 1.40E2 1.40E2- 1.402-02 1.40E-02 6.78E+01

Te, (MCi) 1S6%-04 1.56E-04 1.6E-04 3.10E03 1.53B-04 1.52E-04 1.53E-04 1.53-04 1.53-04 3.032.03

TRU. (MCI) 1.E-03 1.22E-03 1.22E-03 1.19-03 1.20E-03 1.19-03 1.20E-01 1.20E-03 1.20E.03 1.16E-03

TocalMCi .E-Ca 8.562-02 3.57E.02 6.94E+01 .38-02 8.0-02 I.9tE-Ca .39E-02 8.39-02 6.79E+01

Ag2O, (Wf) 4.16E01 4.1501 4.16E-01 1.10E+00 4.07E-01 3.93E-04 4.07E-01 4.072-01 4.07E-01 1.062+00

AUO3, (NM) 1.97E+04 1.72+04 1.97E+04 1.86E+04 1.93E+04 1.92E+04 1.93E+04 1.93E+04 1.93E+04 1.2E+04

Am203, (M) 3.4805 3.48-05 3.48-05 3.47E45 3.41B-05 3.40E-05 3.41E05 3.41-05 3.41E45 3.4005

AM2Od, (.M) 4.42E-01 4.41E-01 4.42E-01 1.17E+00 4.32E-01 4.18-04 4.33E-01 4.32E-01 4.33E-01 1.15E+00

B2, (I') 4.92E+00 4.92E+00 4.92E+00 4.93E+00 4.82E+00 4.80E+00 4.92E+00 4.82E+00 4.92E+00 4.82E+00

BaO, (NM) 9.95E-01 8.95E-01 8.95E-01 2.63E+00 8.76E-01 8.73E-01 8.76E-01 8.76E-01 8.76-01 2.58E+00

BOO, (Mr) 5.64E-02 5.64E-02 5.64202 1.50-01 5.52&-2 5.33E-05 5.53-02 5.52-02 5.53E-02 1.47-01

B23, (MT) 2.97E+02 2.97E+02 2.97E+02 2.97E+02 2.90E+02 2.89E+02 2.90E+02 2.90E+02 2.90E+02 2.90E+02

Cancrinite, (NM)

CW0, (MT) 3.94E+04 3.94E+04 3.94E+04 3.72E+04 3.85E+04 3.85+04 3.86E+04 3.96E+04 3.85E+04 3.64E+04

Cdo, (M) 1.16E+01 1.16E+01 1.16E+01 1.16E+01 1.132+01 1.13E+01 1.13E+01 1.13E+01 1.13E+01 1.13E+01

C0203, (M) 2.81E+02 2.31E+02 2.81E+02 2.0E+02 2.75E+02 2.74E+02 2.75E+02 2.75E+02 2.75E+02 2.752+02

Cr203, (Ml) 2.73E+02 2.73E+02 2.732+02 2.67E+02 2.67E+02 7.65E+01 2.67E+02 2.67E+02 2.67E+02 2.61E+02

C,20, (MI) 9.04E-04 9.04E-04 9.04E-04 2.33E-03 8.85-04 9.01E-04 3.86E-04 8.85E-04 9.86F-04 2.29E-03

CuO, (NT) 2.62F-01 2.62E-01 2.62E-01 6.94-01 2.57E.01 2.48E-04 2.57E-01 2.57B.01 2.57E-01 6.80-01

DCPD, (M) 1.2E+05 1.21E+05 1.22E+05 1.222+05 1.222+05 1.15E+05

e203, (MT) 3.92E+03 3.82E+03 3.82E+03 1.55E+03 3.73E+03 3.60E+03 3.74E+03 3.74E+03 3.74E+03 1.51E+03

H20, (I') 2.16E-04 2.16E-04 2.02E-04 1.72E-05 1.74E-04 2.05E-07 2.11E-04 2.11-04 1.98&.04 1.68-05

Hg0. (MT) 2.118+00 2.11E+00 2.112+00 2.11E+00 2.07E+00 2.07E+00 2.07E+00 2.07E+00 2.07E+00 2.07E+00

n0. (MT) 2.61E+01 2.61E+01 2.612+01 2.59E+01 2.55E+ 2.55E+01 2.55E+01 2.55E+01 2.55E+01 2.54E+01

1W203, (MT) 2.512+01 2.51E+01 2.51E+01 2.512+01 2.46E+01 2.45E+01 2.46E+01 2.468+01 2.46E+01 2.45E+01

L20. (MI) 6.67E-02 6.66E-02 6.67E-02 6.63E-02 6.53E-02 6.52-02 6.53-02 6.52E-02 6.53-02 6.498-02

N40, (MR) 2.00E+01 2.00E+01 2.00E+01 2.00E+01 1.96E+01 1.96E+01 1.%E+01 1.96E+01 1.96E+01 1.%E+01

MnO2, (MT) 2.36E+02 2.36B+02 2.36E+02 2.34E+02 2.31E+02 2.28E+02 2.31E+02 2.31E+02 2.31E+02 2.29E+02

MoO3, (MT) 1.05E+01 1.05E+01 1.05E+01 1.05E+01 1.03E+01 1.03E+01 1.03E+01 1.03E+01 1.032+01 1.03E+01

N&20, (NW) 9.85B+04 9.85E+04 9.84E+04 9.29E+04 9.64E+04 9.61E+04 9.65E+04 9.64E+04 9.63E+04 9.10E+04

Ni2FECN6, (M)

Mi203, (MT) 2.68E+02 2.68E+02 2.68E+02 2.50E+02 2.62E+02 2.61E+02 2.62+02 2.62E+02 2.622+02 2.44E+02

NiO, (MT) 1.06-03 L0-03 1.02E-03 1.212-03 8.78E-04 1.06-03 1.06E-03 1.06E-03 9.97E-04 1.19E-03

NpO2, (NC) 6.66,-03 6.66203 6.65E-03 1.15E-03 6.48E-03 6.14E-03 6.52E-03 6.52E03 6.51E-03 1.12E-03
OLIGOMER, (NC) 4.402.03 4.39E-03 4.41E-03 4.41E-03 4.40E-03 4.16-03

P205, (M) 3.75E+03 3.75E+03 3.75E+03 3.77E+03 3.68E+03 3.66E+03 3.68E+03 3.68E+03 3.68E+03 3.69E+03

PbO2, (M) 1.37E+00 1.37E+00 1.37E+00 3.64E+00 1.34E+00 .30-03 1.35E+00 1.34E+00 1.35E+00 3.56E+00

POLY, (M)

PuO2, (MT) 5.53E-03 5.53E-03 5.53E-03 5.39E-03 5.42E-03 5.402-03 5.42-03 5.42E-03 5.42E-03 5.28E-03

S. (MT) 1.67E-01 1.672-01 1.68E-01 1.688-01 1.67-01 1.58E-01

SiO2, (N) 2.20E+05 2.20E+05 2.20E+05 2.138+05 2.16E+05 2.16E+05 2.16E+05 2.16E+05 2.152+05 2.09E+05
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

14- '. '. W44' '4 061W

S03, *AT) 6.35E+0 6.35E+0 6.34E+03 2.35E+03 6.20E+03 5.99E+03 6.22E+3 6.2E+03 6.21E+3 2.30E+03

SrO, .m 4-SIE-03 44tH-03 4.0E- 2.18E+01 4.38E-03, 4.40EM- I 4.41E-03 4.41E-03 4.40E-03 2.14E+01

TcZO7, (M) 1.44E-02 1.44E-2 1.44E-02 2.86E-01 1.41E-02 1.40E-02 1.41E-02 1.41E-02 1.41E2- 2.M0E-01

TiO2, (M) 3.2ME-02 3.23-02 3.23-02 2.81E2- 3.17E-02 3.15E-02 3.16E-02 3.16E-02 3.16E-02 2.75E-02
Tot Ozj Cab.u , (MT)

U306, (Mr) 1.10E+00 1.10E+00 1.10E+00 1.09E+00 1.07E+00 1.07E+00 1.06E+00 1.06E+00 1.07E+00 1.07E+00

V205, (MT) 1.01E.01 1.015-01 1.01E-01 2.68E-01 9.91E-02 9.57E-05 9.92E-02 9.91E-02 9.2E42 2.2E-01

WO2, (NT) 1.1106 1.115-06 9.97E-07 1.49E-06 7.62E-12 1.10E-06 1.09E-06 1.09E-06 9.76E-07 1.46B-06

WO3. (M) 2.145-01 2.14F-01 2.14-01 5.69E-01 2.09E-01 2.02E-04 2.10E-01 2.09E-01 2.10-01 5.558E-01

ZaO, (MT) 324E+01 3.24E+01 3.24E+01 3.25E+01 3.17E+01 3.16E+01 3.17E+01 3.17E+01 3.17E+01 3.19E+01

Zro2, (M) 7.14E+02 7.14E+02 7.14E+02 7.135+02 6.99E+02 6.96E+02 6.99E+02 6.99E+02 6.99E+02 6.98E+02
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Table A-7. Material alance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas-Streams.

M" q*

-1 01 _____015__________

V.um, To. ...... 1..6.+06 137E+06

Sptific Gavity 1.00E+00 1.001+00

Total MaW. Flow, (ME) 136E+03 1.37E+03

C ad Ba, (M4O) 8.621-05 3.778-05

Totl MC 8.62E-05 1.771305

AI+3, (M) 2.78E+00 3.09E+00

Cl-, (MT) 4.131-01 4.13E-01

Cr+3, (MT) 1.65E-01 3.75E-04

CA+, (MT) 1.05E-06 1.07B-06

FoCN6-3, (M) 3.20E+02 3.20E+02

H+. (MT) 5.298-06

H20, (T) 8.26E+02 8.24E+02

H202, (MI) 6.928-01

Hg2, (MT) 1.928+00 1.91E+00

K+, (MT) 2.66P-02 2.66E-02

Li+, (ME) 3.301-5 3.80-05

m.42, (MI) 2.13E+01 2.13E+01

MoO4-2, (MT) 1.96E+00 1.96E+00

No+, (ME) 9.2"E+01 9.20E+01

NH2OH, (WT) 1.55E+01

NH3, (ME) 8.36E+00 8.49E+00

NH4+, (ME) 1.63E-02 1.63E-02

NO2-, (M) . 3.95E-01 4.02E-01

N03-., (MI) 9.291+00 9.44E+00

OH-, (MT) 6.481+01 6.47E+01

POLY, (M) 2.92H.07

PTA-3, (MT) 7.001-04 6.99E-04

S04-2, (MT) 9.81E+00 9.44+00

Tot Org Carboa, (MT') 3.60E-04 3.66E-04
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas-Streams.

To Ma. Flow, M) 7.81E+05 7.78E+05

Ca a .d Ba, (MC) 6.86B-02 6.98E-02

Sr end Y, (MCi) 1.40E-02 1.40E2-

To, (i) 1.53E-04 1.52E-04

TRU. (MCi) 1.20E-03 1.19E-03

TOW MCi .39E-02 .5E-02

Ag20, (MI) 4.07F,01 3.93E-04

A+3, (M ) 2.11E+03 2.35E+03

A1203, (MI) 2.97E+03 2.64E+03

Am2O3, (Ml) 3.41E-05 3.40E-05

A1OS, (NI) 4.33B-01 4.180-04

B203, (M) 4.82E+00 4.80E+00

2w (Ml) 8.76E-01 9.73E-01

BoO. (MT) 5.53E-02 5.33E-05

B2, (M ) 2.90E+02 2.89E+02

Casorinite. (M) 2.60E+03 2.36E+03

C.O, (M) 2.08E+02 2.07E+02

Cdo, (WI) 1.13E+01 1.13E+01

CW203, (Ml) 2.75E+02 2.74E+02

CI-, (n) 3.14E+02 3.14B+02

Cr+3, (MT) 1.26E+02 2.85E-01

Cr2O3, (M) 8.31E+01 7.61E+01

Cs+. (Nw) 7.98E-04 8.12E-04

CeO, (MI) 4.00F-05 3.9E-05

CUO, (Mh) 2.57E-01 2.48E-04

Fe2O3, (Mr) 3.62E+03 3.48E+03

H+, (MI) 8.432-02

H20, (MI) 6.28E+05 6.26E+05

K+, (NIT) 2.02E+01 2.02E+01

K20, (NT) 1.15E+00 1.13E+00

La2O3, (WI) 2.46E+01 2.45E+01

Li+, (NI) 2.89E-02 2.89E-02

1420, (Mb) 2.95E-03 2.89E-03

MgO, (M) 1.96E+01 1.96E+01

MnO2, (Nr) 2.09E+02 2.06E+02

MoO. (Mr) 8.55E+00 8.51E+00

Na+, (M) 7.01E+04 6.99E+04

Na2O, (MT) 1.28E+03 1.22+03

Ni(OH)3. (M) 5.25E-08

Ni2FECN6, (Mr) 2.34-03 2.35E-03

Ni2O3, (MIr) 2.62E+02 2.61E+02

NO2-, (M) 3.00E+02 3.05E+02

N03-, (MT) 7.06E+03 7.17E+03
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas-Streams.

Np02, OAT) 6-52E-03 6.14E-03

OH-. (MT) 4.93E+04 4.91E+04

P2O5, (M) 3.68E+03 3.66E+03

Phw2, (WM 1.35E+00 1.30E-03

POLY, (T) 1.80E-06 2.22E-04

PTA-3, (?.) 5.32E-01 5.32E-01

PuO2, (ME) 5.42E-03 5.40B-03

SiO2, (MI) 1.79E+02 1.78E+02

S04-2, (MT) 7.46E+03 7.17E+03

sro, (MT) 4.41E-03 4.40E-03

TC2O7, (MT) 1.41E-02 1.40B-02

Ti2, (MT) 3.16E-02 3.15E-02

Tot Org Cubo (MT) 2.74E-01 2.78E-01

U309, (NC) 1.08E+00 1.07E+00

V205, (Ml) 9.92E-02 9.57E-05
WO2, (ME) 1.092-06 1.10E-06

W03, (M) 2.10E-01 2.022-04

ZnO, (MT) 3.17E+01 3.16E+01

Z-O, (MT) 6.99E+02 6.96E+02
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Volume, Total Uns 1.50E+07 1.49E+07 1.502+07 1.77E+07 1.0E+07 2.12E+.07 4.07E+05 3.96E+05 4.08L+05 3.93E+05

Specf G uity 1.00E+00 LOOE+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.OOE+00 1.00E+00 1.00E+00 1.00E+00

Total Ma Flow, (MI) 1.50E+04 1.49E+04 14.0E+04 1.77B+04 1.50E+04 2.12E+04 4.07E+02 3.96E+02 4.06E+02 3.93E+02

C. and Ba, (MCi) 3.742-05 3.74B-05 6.11245 3.74P.05

Sr and Y (MCi) 6.92-05 6.92-05 7.94-05 6.92B.05

Te, (MCi) 1-59E8 1.59E06 1.59E08 1.92-06

TRU, (MCi) 1.03E-07 1.03E-07 1.03E-07 1.55-07

Total MCi 1.07E.04 1.07E-04 1.41&04 1.07E04

A1+3. (MY) 1.06-06 1.0706 1.07-06 1.07E-06

A=+3, (NMl 1451E-0 1.51-06 1351248 3.022-06

BR+2. (4r) 1.54E-06 1354E-0 1.540-06 1.54E-06

Bi+3, (W) 1.OIE-07 LOIE-07 1.01207 5.87E-07

C2H303, (NM)

C204-2, (NM) 1.12B.03

C&+2, (MI) 2.53E-09 2.51E.49 2.51E09 2.51E-09

Cancdnih, (MI) 4.20E-08 4.12-08 4.17B08 4.17-08

Co+3, (NM) 1.3507 1.35E-07 1.35E.07 1.19E-04

Cl-, (tm

C12, (MT) 1.81-03 1.80E-3 1.80E03 1.60E-03 1.80-03 2.50E-02

C02, (MT) 2.61E+00 2.59E+00 2.60E+00 2.25E+03 2.60E+00 1.44E+03

Cr+3, (MT) 1.362-09 1.34E-09 1.35B-09 1.35E-09

Cs+, (MT) 4.55E-07 4.55E-07 7.44E.07 4.55-07

F-, (MT) 3.14E-05 2.97E-05 3.25-05 5.73E.05

P2. (MY) 6.27E+01 5.93E+01 6.1E+01 1.16E+02 6.26E+01 1.78E+01

Fc+3. (MT) 4.67-08 4.67E06 4.679-8 8.54,08

H.. (MT) 9.61-05 9.56-05 9.66E-05 9.98E-05 9.64E-05 2.94E-05 8.37E-05 8.3125 8.41E-05 1.1E-04

H2. (MT) 8.56E-10 3.53-08 8.51E-10 9.51E-10

H20. (T) 3.97E+03 3.96E+03 3.98E+03 4.46E+03 3.99E+03 1.57E+04 4.07E+02 3.95E+02 4.08E+02 3.92B+02

222, (MT) 2.50E-02 2.33E-02 2.4*2-a 2.50E-02 2.51202 1.26B-02

Hg. (NIT) 4.38E-09 4.34E-09 4.34E.09 4.34E-09 4.35E-09 6.0808 2.27.04 2.25E-08 2.25-06 2.25E-08

Hg2. (MY)

I. (MT) I

12, (MT) 1.04&02 1.03E-02 1.03E-02 1.03E-02 1.04E-02 1.45E-01

K+. (MT)

La+3, (MT) 1.2-08 1.20E-08 1.20E.08 1.06E-05

Mg+2,M) 

MN+4, (MT) 2.26E-09 2.21E09 2.24E-09 2.24E-09

N2. (MT) 5.52E+02 5.49E+02 5.55E+02 5.732+02 5.54E+02 1.62E+02

N2o. (MT) 3.76507

Na+, (MT) 3.73E-07 3.61E.07 3.72E.07 3.742-07

NH3. (MT) 1.11E+01 1.10E+01 1.12E+01 1.15E+01 1.112+01 3.24E+00 1.64E-09 1.56E-09 1.642-09 1.64209

Ni+ 3, (MT)

NO. (MT) 3.65E+03 3.63E+03 3.67E+03 3.79E+03 3.66E+03 1.0BE+03
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

N02, (MI) 7.32E+00 7.21E+00 7.27 +00 7.27E+00 7.29E+00 8.03E+01

N02-, (MT)

N03-. (M) 5.91E-03 5.88E-03 5.95E-03 6.14E-3 5.93E-03 1.75E-03 3.78E-01 3.76E-01 3.80E-01 3.93E-01

Np+4, (MI) 7.29EFA 7.29E-0M 7.29E08 7.57E-09

02. (MI) 6.72E+03 6.69E+03 6.74E+03 6.47E+03 6.731+03 2.70E+03

OH-, (MT) 1.371-07 1.28E-0 1.36E-07 1,37E-07

P04-3, (WT) 4.01E-09 3.96E-09 3.97E-09 3.97E-09

Pu+4, (NIT) 2.25E-07 2.25E-07 2.25E-07 2.7E7

Si+4, (MT) 1.34E-09 1.32E-09 1.339-09 1.33E-09

S02, (NT)

S04-2, 04T)

Sr+2, (MT) 1.84E-05 1.84E-05 2.11E-05 1.84E-05

TcO4-, (T) 1.54E-06 1.54E-06 1.54E-06 1.54E-06

Tot Oq Cucbo., (MT) 1.57E.0M 1.55E-08 1.55E-08 1.55E-08

U02+2, (M) 9.09E-07 9.09E-07 9.09E-07 9.97E-07

Za+2, (MT) 3.62E-08 3.62E-09 3.62E- 3.62B-08

Zr+4, (MT') 2.64E-07 2.64E-07 2.64E07 5.19E-07
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Tol Ma Flow, (M) 1.03E-07 1.G-O 1.03E-07 1.11G-07 1.40E-07 6.39B-07 128-06 121E-06 1.2E-06 1.E-06

Cs-i B., (MCi) 5.81E-09 5.81B-09 9.49E-09 5.81-09 5.81E-09 5.80E-09

Sr sad Y, (MCI) 1.07-06 1.072-S 1.23-08 1.07-06 1.07-06 5.42B.09 8.42E-11 8.40E-11 9.41E-11 8.41E-11

Tc, (MCI) 2.46E-12 2.46E-12 2.46E-12 2.46E-12 2.46E12 2.24E-12

TRU. (MCI) 1.60-11 1.60B-11 1.60E-11 2.42E-11 1.60E-11 1.60E-11

TOal MCi 1.5-06 1.5-0 2.18-06 1.65E-06 1.65E-0 1.12&0 2.422-11 8.40E-11 9.41E-11 8.41E-11

Ag+, (ME)

Ag2O, (MT) 1.11F,10 1.112-10 1.11B-10 1.112-10 5.86E-11 3.57E-10 3.57E-10 3.57-10

AI+3, (NT) 7.27-10 7.202-10 7.20E-10 7.20P-10

Al203, (M) 1.52E-U 2.36-09 1.51E-O 1.51E-06 1.52E-0 7.03E06 3.99-06 2.30E-10 3.96B08 3.96-06

Am203, (MI) 2.58E-12 2.5-B12 2.8-12 5.16E-12 2.58-12 2.58E-12

APM-, (NI) 3.99E-12

A;+5, (MT)

As2OS. (MT) 1.18P-10 1.182-10 1.182-10 1.18E-10 6.20E-11 3.79P-10 3.79E-10 3.79E-10

B+3, (bM 1.20E-13 1.19E-13 1.19E-13 1.19E-13

B203, (MT) 9.37E-09 9.82P,10 8.93E-09 5.55E-09 1.81E-OS 1.09E-07 7.21E-11 6.21E-12 6.93E-11 4.80E-11

B+2, (MT)

Rao, (M) 2.692-10 2.682-10 2.692-10 2.69E-10 2.69E-10 1.372-10 4.052-12 1.70E-12 4.052-12 4.05E-12

BeO, (M) 1.50E-11 1.50E-11 1.502-11 1.50E-11 7.90E-12 4.84E-11 4.84E-11 4.84F-11

Bi+3, (NM) 2.36E-11 2.34E-11 2.34E-11 2.342-11

B1203, (MI) 2.68E-10 2.59F-11 2.68E-10 3.53E-10 2.68E-10 2.65E-10 7.812-10 7.81E-10 7.82E-10

C.+2 NW) 1.81E-11 1.79E-11 1.792-11 1.79E-11

Cnrin, (MT) 2.59E-06 2.54E-08 2.57E-08 2.5706

Cao, (MT) 1.822-10 8.51E-12 1.82E-10 1.82E-10 1.82E-10 2.07E-10 5.58B-10 6.07E-13 5.582-10 5.582-10

Cd+2, (MT)
CdO. (MT) 9.81E-12 3.70E-13 9.81E-12 9.81E-12 9.81E-12 9.96E-12 3.04E-11 3.04E-11 3.04-11

Cc+3, (MT) 2.87E-11 2.84E-11 2.84E-11 2.84E-11

Ce203, (NT) 2.65B-10 3.51E-11 2.65E-10 2.19-08 2.65B-10 2.98E-10 7.40E-10 7.402-10 8.76E-10

C., (NM) 4.21E-13 4.17E-13 4.17E-13 4.17E-13

C03-2. (MT) 2.71B-11 2.68-11 2.68E-11 2.68E-11

Cr+3. (1,) 8.31B-11 8.22E-11 8.23-11 8.23E-11

Cr203. (MT) 1.08-10 4.16E11 1.07E-10 1.07E-10 1.07E-10 5.47E-19 2.24E-10 3.54E-11 2.242-10 2.24E-10

CO, (NM) 7.50E-11 7.50E-11 1.23E-10 7.50E-11 7.50E-11 7.49E-11

Cu+2. (NW)
CUO, (MT) 6.99F-11 6.99E-11 6.99E-11 6.99E-11 3.702-11 2.25E-10 2.25E-10 2.25E-10

F-. (N) 7.20E-12 7.13E-12 7.13E-12 7.13E-12

Fe+3, (MT) 4.88E-10 4.14E-10 4.84E-10 4.84E-10

e203. (WT) 3.302-09 3.93F,10 3.30E-09 3.31E-09 5.59E09 2.62-08 9.72E-09 1.182-11 9.74-09 9.74B-09

H20. (MT) 8.52E-11 8.512- I 8.522-11 8.42211 8.52E-11 8.52-11 2.742-10 2.74E10 2.74E-10 2.742-10

, (IT) 2.44E-12 2.41E-12 2.41E-12 2.41E-12

K+, (M) 2.53E-12 2.51E-12 2.51E-12 2.51E-12

K20, (MT) 1.93E-12 1.01212 1.82E-12 1.82P-12 1.83B-12 1.43E-11 2.64E-12 2.64E-12 2.642-12

La+3, (MT) 2.56E-12 2.54E-12 2.542,12 2.5412
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

L.203, (MI) 2.37&11 3.14E-12 2.37E-11 1.96E-09 2.37-11 2.66E-11 6.61E-11 6.61F-11 7.84E-11

L2a, (NIT) 1.03E-09 1.96E-10 1.03E-09 1.11E-09 2.80E-9 2.27-08 6.48B-12 1.24F-12 6.48B-12 7.2E-12

?g+2, (M) 1.33E-12 1.31-12 1.32E-12 1.32E-12

MgO (MI) 1.7E.11 7.42-13 1.71E-11 1.71-11 1.71&-11 1.87E-11 5.28-11 5282-11 5.282-11

Ma. (MI) 3.432-12 3.31-12 8.412,12 8.4112 9.432,12 1.17 10 2452-11 2.502-11 2.53E-11 2.532-11

Mo+6, (MT)

Moo3, (MI) 7.19E.12 7.1812 7.19E-12 7.182-12 4.39E-12 2.30E-11 2.302-11 2.302-11

Na+, (?.) 1.06B-09 1.06B-09 1.06E-09 1.06E-09

N820. (MI) 5.13E-09 2.34E-09 5.13E-09 5.55B-09 9.79B49 4.472fl 2.93E-09 1.75E-11 2.93-09 2.94B-09

Ni+3, (M) 1-2812 1.27E-12 1.27-12 1.27E-12

Ni2FECN6, (Ml) 6.662-10 6.60E-10 6.61E-10 6.61E-10

Ni2, (MT) 2.19E-10 3.57F13 2.19F-10 2.19E-10 2.19E-10 1.15B-10 7.05F-10 7.05E-10 7.052-10

NiO, (MI) 9.40E-11 9.32E-11 9.32E-11 9.32E-11 9.35E-11 1.42E09

N02-, (M) 8.90E-12 8.81E-12 8.92F-12 8.82E-12

NpO2, (MT) 1.292-11 1.29E-11 1.29E-11 1.34-11 1.292-11 1.29E-11

OK-, (M) 1.18E-06 1.18B-06 1.18206 1.18E-06

P205. (MI) 3.08E-09 1.012-11 3.08E-09 3.08E-09 3.08E-09 169E-09 9.39-09 9.86E-12 9.88E-09 9.89H.09

Pb+4, (MT)

PbO2, (MI) 3.66E-10 4.96E-13 3.662-10 3.662-10 3.66E-10 1.93E-10 1.18E-09 1.182-09 1.18E9

P04-.3, (MI) 2.85E-11 2.82E-11 2.82E-11 2.82-11

POLY, (MI) 133-11 1.33-11 1.33E-11 1.33E-11

Pu+4, (MT)

Pu02, (MT) 3.97E-11 3.97&-11 3.97E-11 4.01E-11 3.97&-11 3.97E-11

Si+4, (MT) 9.532-12 9.44E-12 9.44212 9.44E-12

SiO2, (MT) 5.85E-08 8.25-09 5.84E-08 4.66E-08 7.83E-08 3.58-07 8.50E-10 5.26E.11 8.50E-10 7.752-10

SO3, (MAT) 1.58E-12

S04-2, (MT)

Sr+2, (MI) 4.44E-12 4.40E.12 4.40E-12 4.40E-12

SrO, (M.T) 3.37-09 3.37E-09 3.87E-09 3.37E.09 3.37E-09 1.71E-09 2.13E-11 2.13E-11 2.44E-11 2.13E-11

Tc2O7. (MT) 2.27E-10 2.27E-10 2.27E-10 2.288-10 2.27-10 2.07E-10

Tot Orr Carbon, (MfT) 1.40E-11 1.382-11 1.38E-11 1.38E-11

U02+2, (MAT) 2.012-10 1.99E-10 1.992-O t.99-10

US. (WT) 2.16E-10 2.15E-10 2.15F-10 2.30E-10 2.16F-10 1.13E-09

V205a, (M) 2.70B-11 2.70-11 2.70E11 2.70E-11 1.43E-11 8.69B-11 8.682-11 8.692-11

W03, (MT) 5.70E-11 5.70E-11 5.70E-11 5.70E-11 2.99E-11 1.842-10 1.84E-10 1.842-10

Zn+2, (MT)

ZRO, (MT) 3.35&11 7.08E-12 3.35-11 3.35E11 3.35E-11 2.15E-11 8.542-11 8.53E-11 8.542-11

Zr+4. (NM) 3.34E-11 3.31P-11 3.31E-11 3.312-11

ZrO2, (MT) 6.65E.10 8.16H11 6.65P-10 7.18E-10 6.65E-10 7.41E-10 1.88E-09 2.382-12 1.882-09 1.38E-09

ZrO22H20, (PAT) 4.932-11 4.88E-11 4.88E-11 4.88E-11
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Izvel Waste, and Offgas Streams.

Vouar, TOWa LUun 4.00E+05 1.45E+05 1.03E+10 1.03E+10 1.03E+10 1.0B+ 10 1.03E+10 1.0E+10

Spocific Gmaity L.00E+00 1.00E+00 1.00E+00 L.00E+00 L.00E+00 1.00E+00 L.0OE+00 I.OOE+OD

Totd M s Flow, (hM) 4.06E+M I.8E+02 1.03E+07 1.03E+07 1.03E+Cr7 1.03E+CF7 1.03E+07 1.03E+07-
CS mnd Ba, (MAQ 3.74E-45 3.73EP05
Sr .. d Y, (MCi) 6.92E-45 3.44E-O5

Tc, (MCi) _.59E_ .45E-M

TRU, (MCI) 1.03BAO7 1B.-FO7

Total MCI 1.07BA4 7.19B45

Ai+3, (NM) 1.07FA I.E-07

Aw+3, (MT) 1.51FAG 1.50B-AM

Ba+2, (PM) I.S4E-06 7.69E-07

Bi+3, (M) L.0E-07 1.37E.07
C2H3W3, (MT) 4.76B-03

C204-2, (MT)

C.+2, (NMT) 2.2-09 3.07E-0S

Cacrinita, (MT) 4.18046 3.04-07

C-+3, (NM) 1.35E-07 1.79E-07

Cl-, (MT) 7.21E-10

C2, (MT)

C02, (NT) 3.63E+04 3.50E+04 3.65E+04 3.65E+04 3.64E+04 1.10E+04

Cr+3, (M) 1.35E-09 1.74E49

CI+, (MT) 4.55E-07 4.55B.07

F-. (If) 3.13E-05 8.71B.06
F2, (MT) 2.93E+04 2.78E+,04 2.93E+04 2.93E+04 2.92E+04 3.58E+03

Fe+3, (MI) 4.67E-08 1.40EA7

H +, (MT) 8.39E-05 2.42B-05

HZ. (MT) 8.54E-10 3.10E-09

H20, (NMT) 4.07E+02 1.85E+02 6.20E+05 6.20E+05 6.20E+05 6.20E+05 6.20E+05 6.17E+05

H202, (MT)

Hg, (MT) 2.26E-Ce 3.15E-07

Hg2, () 5.032-0S 4.94E-OS 5.03E-08 5.03E-0S 5.032-OS 1.90B-08

I-. (MT) 4.14E-09

2, (NIT) 5.66E+02 5.66E+02 5.66E+02 5.66E+02 5.66E+02 5.66E+02

K+, (MT) 4.30E-09

LA+3, (Mr) 1.20E-0 1.592-8

Mg+2. (MT) 2.2509

Mn+4, (MT) 2.24E.09 2.72E08

ra, (Ml) 7.37E+06 7.37E+06 7.37E+06 7.37E+06 7.37E+06 7.36E+06

N2O (NMT)

Na+, (MT) 3.74F-07 2.11P06

NH3, (WI) 1.64E-09 4.34E-09 3.91E+00 3.81E+00 3.312+00 3.312+00 3.81E+00 3.80E+00

Ni+3, (NT) 3.52E-09

NO. (NMT)
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Table A-7. Material Balance Summary for Coniparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

N02,(Mi) 1-54E+02 1.55E+02 1.55E+02 1.55E+02 1.55E+02 1.54E+02

NOZ., (MY) 1.23E-03 1.23E.03 1.23E.03 1.23&-03 1.38-03 1.17-03

NOS-, (M) 3.805.01 1.12E-1 3.70E-02 3.70E-02 3.71E-02 3.71E-02 3.71E-02 3.56-02

Np+4, (MT) 7.29E46 7.06E-08 I

02, (M) 2.26E+06 2.26E+06 2.26E+06 2.26E+06 2.26E+06 2.27E+06

OH-, (M) 1.37E-07
P04-3, (Mi) 3.99E-09 4.18E-G8

Pu+4, (MT) 2.25E-07 2.18E-07

8i+4, (MT) 1.33E49 1.62E-0M
S02, (QM) 4.80E+02 4.55E+02 4.81E+02 4.81B+02 4.80E+02 6.71E+01

S04-2, (MT) . 9.00E-04 8.53E-04 9.02E-04 9.02P-04 9.01E-04 1.26E-04

Sr+2, (MT) 1.84E.05 9.15E-06

TcO4-. (Mi) 1.54E-06 1.40E-06
Tot Org Carbon, (MT) 1.56E-0 1.90E-07
U02+2, (Mr) 9.09E-07 1.22E-06
Zn+2. (MT) 3.62E-08 3.64E-08
Zr+4, (MT) 2.6407 3.58E-07
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

TotaM U. Flow, (MT) 12E-06 l.5BE46

Sr and Y, (MO) .4lE-11 3.6310
Te, (MCI)
T1U, OAQ 2.75&13
Total MCi 1.41811 3.64F-10

A9+, (AT) 2.33F,12

AC2O. (MY) 3.-94B10 1.6E-O
AI+3, ( 7.2-10 8.59E-09
A1203, *AT) 3.97FAIS 1.35F,07

"Aw203, (NM)

"APM-, (NM)

As+5, (Mr) . 8.412-13

A'205, (MT) 3.798-10 1.98-10

B+3, (NA) 1.19E-13 1.68&12

B203, (MY) 1.28-10 6.93E10

Ba+2, (&M) 5.22E-12
BaO, (M) 4.05-12 4.46E-12

Bo, (MY) 4.84B-11 2.54E-11

Bi+3, (MT) 2.35F-11 3.31F-10

Bi203, (MY) 7.81-10 4.07F,10

Ca+2, (MT) 1.808-11 2.53F-10

Cancrinite, (MT) 2.58E-08 2.51E-07

CaO, (MT) 5.8E-10 2.90E-10

Cd +2, (MT) 1.34E-11

C0, (MAT) 3.04E-11 1.59E-11

Ce+3, (MY) 2.85E-11 4.02B-10

C203, (MT) 7.40E-10 3.95E-10

Cl.. (MT) 4.18E-13 5.90E-12

C03-2, (MY) 2.69E-11 3.79E-10

Cr+3, (MT) 5.25E-11 1.12E-09

Cr203, (MT) 2.24E-10 1.13F-10

Ct20. (MT)

Cu+2, (MT) 1.26E-12

CUO. (MT) 2.25E-10 1.18E-10
P.. (MT) 7.15F,12 1.01I10

Fc+3. (MT) 4.95E-10 6.59E-09

P203. (M) 9.74E-09 2.128-09

20. (MT) 2.74E10 2.75B.10

1-. (MT) 2.42F-12 3.41E-11

K+. (MT) 2.52E-12 3.55F-11

K20, (MT) 2.63E-12

L.a+3. (MT) 2.55E-12 3.59E-11I
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

U203, (?.) 6.61F-11 3.44E-11

LU20, (Mr) 1.77E-11 1.43F-10

Mg+2, (NC) 1.32812 1.8ff-11

MO, (WU) 5.28-11 2.75B-11

Maa2, (.) 2.54E-11 3.6-10

Mo+6, (NT) 1.35F-12

Mom, (NM) 2.30E-11 1.20-11
Na+, (NC) 1.06E-09 1.638-M
Na2o, (NC) 2.96E-09 7.04E-10

Ni+3, (1M) 1.27-12 1.79-11

lNi2FECN, (tC 6.62P,10 1.01E-06
M4203, (M) 7.04F-10 3.42P-10

M6O, (WT) 8.98E-12

N142-, (NM) 88E-12 1.25E-10

NP02, (Or)
OH-, (M) 1.18-06 1.13E-06

P205, (NT) 9.88-09 5.17E-09

Pb+4, (N) 5.54E-12

Pb2, (NC) 1.18-09 6.16E-10
P04-3, (MT) 2.83E-11 3.44E-10

PLY, (MT) 1.33E-11 2.65E-10

Pu+4, (M) 3.86E-12
PuO2, (NM)

Si+4, (NT) 9.47E-12 1.34E-10

si0, (NC) 9.752-10 2.51E-09

S03, (NM)

S04-2, (MT) 5.71B-12

Sr+2, (MT) 4.41E-12 6.22E-11

SrO, (MT) 2.13E-11 4.06-11

7C207, (NM)

Tot Org Carbo, (?C) 1.39E-11 1.96E-10
UO2+2, (MT) 2.00E-10 2.81B-09

U03. (NC) 7.11E-12

V2OS, (NM) 8.68E-11 4.54E-11

W03, (NC) 1.84E-10 9.64E-11

Zn+2, (NC) 1.60E-12

zaO, (NC) 8.53E-11 4.46E-11

Zr+4, (N,) 3.32P-11 4.68E-10

ZrO2. (Mr) 1.388-09 9.79E-10

zrO2:21fO, (NC) 4.902-11 6.90E-10

A-519



WHC-SD-WM-EV-100 -RLV. 0

Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Steams.

Volume, Total Liters 2.98E+09 2.97E+09 2.99E+09 2.98E+09 2.981+09 2.83E+09 5.30E+07 5.35E+07

Specific Gravity 1.00E+00 1OOE+0 1.0.+00 .02.+00 1.00+00 1.00E+00 1.001+00 1.00E+00

Total Maa Flow, (Mr) 2.911+06 2.97E+06 2.98E+06 2.9"E+06 2.98+06 2.83E+06 5.30E+04 5.35E+04

Cs ami Ba. (MO) 3.36E-W 3.42E-03

Total MCi 3.36E-3 3.421-03

AI+3, (M) 1.06E+02 1.21E+02

C-, (ME) 1.61E+01 1.613+01

CU. (ME) 3.15E+02 3.14E+02 3.15E+02 3.14E+02 3.15E+02 3.151+02

CO, (ME) 1.751+03 1.75E+03 1.76E+03 1.76E+03 1.75E+03 1.71E+03

CO2, (?T) 1.36E+05 1.36E+05 1.36E+05 1.36E+05 1.35E+05 1.32E+05

Cr+3, (M) 6.45E+00 1.46E2-

CO+, (ME) 4.091-05 4.17&05

FoCN6-3, (NM) 1.25E+04 1.25E+04

H+, (mr) 3.45E-05 3.451-05 3.45E-05 3.452-05 3.45E-05 3.491-05 2.06E-04

H2, (NT) 9.491-01

M20, (Mr) 4.94E+04 4.95E+04 4.95E+04 4.95E+04 4.942+04 5.39E+04 3.22+04 3.21E+04

H202, (ME) 2.70E+01

H92, (M) 7.47E+01 7.46E+01

K+, (ME) 1.04E+00 1.04E+00

Li+, (MT) 1.48E-03 1.48&03

MsO, (MT) 8.322+02 8.32E+02

M0o4-2, (NT) 7.66E+01 7.64E+01

N12. (MT) 2.20H+06 2.19E+06 2.20E+06 2.20E+06 2.20E+06 2.08E+06

N20. (NT) 1.04E+01

Na+, (MT) 3.60E+03 3.592+03

NH20H, (ME) 6.06E+02

Nf3, (MT) 3.64E+01 3.70E+01 3.65E+01 3.64E+01 3.651+01 8.51E+01 3.26E+02 3.31E+02

NH4+, (MT) 6.36E.01 6.35E-01

NO. (MT) 8.122+00 8.24E+00 8.132+00 8.12E+00 8.13E+00 1.90E+01

NO2. (MT) 6.21E+01 631E+01 6.221+01 6.21E+01 6.22E+01 1.45E+02

N02-, (ME) 1.541+01 1.57E+01

NO-, (MT) 2.141-03 2.14E-03 2.142-03 2.14E-03 2.141-03 2.161-03 3.62E+02 3.68E+02

02, (MT) 5.95E+05 5.94E+05 5.95E+05 5.95E+05 5.95E+05 5.61E+05

OH., (MT) 2.53E+03 2.52E+03

POLY, (Nr) 1.141-05

fTA-3, (ME) 2.73E-02 2.73E-02

S04-2, (M) 3.83E+02 3.68E+02

Tot Orq Carbon, (MT) 1.41E-02 1.432-02
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Iow-Level Waste, and Offgas Streams.

mu, (Pad) i0.MA 932-S3A 22iA 9t7.-iA 3*72-A 9472-IS 2.AD 15

ToSd Mw How,(PT) 9.73&M 9.71E-07 9.74-07 9.7407 9.73E07 9.1907 1.44E+09 1.44E+09

Co wd B, (MC) 1.73E-12 1.70-13 73E-13 1.73E-13 1.73E-13 4.47-13

Sr A Y, (MCI) 3.5114 3.V&44 3.4-14 3-54E14 3.53-14 1.71-10

TC, (Ma) 3.36,16 3.4-16 3.E6-16 3.6E-16 3.96-16 7.66&15

TRU, (MI) 3.02E-15 3.01E-15 3.02-15 3.02-15 3.02-15 2.94E-15

TO. MCi 2.12E-13 2.M52-13 2.1213 2.12E-13 2.12E-13 1.72E-10

A920, (MT) 1.03E-12 9.92E.16 1.03F-12 1.03B-12 1.03E-12 2.7E-12

AVM.3 (?M) 4.ME-0M 4.86P-A 4.X74- 4.97&M 4.36E-09 4.6049

AM203. (@MT) 9.61,17 7.59-17 7.61-17 7.61,17 8.61-17 7.32-17

AM205, (P) 1.09E-2 L.SP45 1.09E12 1.09B12 1.09E-12 2.90B612

B203. (M) 9.722E 1.21E-11 1.22-11 1.22E-11 1.22E-11 1.22E-11
BO. (NC) 2.21E-12 2.20E-12 2.21E-12 2.21E-12 2.21-12 6.51E-12
BOO, (hM) 1.39E-13 1.35&-16 1.40F-13 1.39E-13 1.40P-13 3.71E413

B2s, (MT) 7.33E-10 7.30-10 7.33E-10 7.33E-10 7.33E-10 7.33E-10

BO2-, (M) 1.%E+08 1.%E+06
CRO, M. 9.73E4M 9.71E-M8 9.74E-M 9.74&09 9.73E-M 9.19E-M

CdO, (hM) 2.86E-11 2.95E-11 2.96E-11 2.96E-11 2.ME.11 2.86E.1 -

Cc2O3, (NM) 6.94E-10 6.92F,10 6.94E-10 6.94&10 6.94E-10 6.93F-10
C0203H, (?M 7.58E+08 7.61E+06

Cr203, (MI) 6.74E-10 1.93E-10 6.74F-10 6.74E-10 6.74E.10 6.602-10

CA20, (MT) 2.23-15 2.27F15 2.24E-15 2.23E-15 2.24E-15 5.77-15
Cuo. (MT) 6.48E-13 6.26E-16 6.49E-13 6.48-13 6.49E-13 1.72E-12
Pc203, (MI) 9.43E-09 9.09E-09 9.45E-09 9.45E-09 9.44E-09 3.82E-09

420, (MT) 4.40&16 5.18E-19 5.33E-16 5.33E-16 5.00E-16 4.252-17

HgO. (NIT) 5.232-12 SE-12 5.23212 5.232-I2 5.23-12 5.232,12
10O, (ME) 6.45E-11 6.44-11 6.45E-11 6.45-11 6.45E-11 6.412-11

L.203, (MT) 6.21011 6.18E-11 621E-11 6.21E-11 6.21E-11 6.202-11

L420, (NT) 1.65&13 1.65E-13 1.65E-13 1.65E-13 1.65E-13 1.64E-13

M.gO, (MI) 4.96E-11 4.94E-11 4.%2- 11 4.%E-Il 4.96P-11 4.95E-11

Ma2, (PA) 5.82E-10 5.75E.10 5.82E-10 5.82E-10 5.82E-10 5.79E-10

MoO3, (MT) 2.60E-11 2.60E-11 2.60E-11 2.60E-11 2.60E-11 2.59E-11
N&20, (NMT) 2.43E-07 2.43E-07 2.44E-07 2.44E-07 2.43E07 2.30E-07
Mi203, (WA) 6.62E-10 6.59E-10 6.62E-10 6.62E-10 6.62E-10 6.172-10

Nio. (NT) 2.22-15 2.692-15 2.68&-15 2.682-15 2.52P-15 3.002-15
NpO2, (MT) 1.64E-14 1.55E-14 1.65E-14 1.65E-14 1.64E-14 2.842-15

P205, (NMT) 9.28B-09 92E-09 928E-09 928E-09 9.28E-09 9.33E-09
PbO2, (ME) 3.39E-12 3.23E-5 3.40E-12 3.39E-12 3.40E-12 9.002-12
PO2, (PT) 1.37E-14 1.36B-14 1.372-14 1.37E-14 1.37E-14 1.332-14

Si02, (MT) 5.44E-07 5.44E07 5.45E-07 5.45E-07 5.44E-07 5.27-07
S03, (NT) 1.57246 1.51E-08 1.572-08 1.57-0 1.57E-08 5.80-09

S7O, (MT) 1.112-14 1.112-14 1.11E-14 1.11E-14 1.112-14 5.392-11
SrOH, (NT) 4.85E+08 4.86E+08

TCa7, (PA) 3.56E-14 3.55E-14 3.56-14 3.56E-14 3.56-14 7.072-13
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

TMO(M) 7.99&14 7.96&14 7.99-14 7.99-14 7.993-4 6.94&14
U30, (AT) 2.71F-12 2.70E-12 2.71E-12 2.71E-12 2.71E-12 2.70P-12

V205, (MT) 2.502-13 2.42F-16 2.502-13 2.50F-13 2.502-13 6.632-I3

WO, (NMT) 1.92-23 2.79E-18 2.762-18 2.76B-18 2.47B-13 3.69-18-

W03, (MT) 5.29E-13 5.11B-16 5.292-13 5.29E-13 5.292-13 1.41P-12

ZnO, (NMT) 8.01-11 7.98E-11 8.01E-11 $.taE-i1 3.01E-11 3.052-11

Zroz, (MT) 1.76E-09 1.76E.09 1.76E-09 1.76E-09 1.76E-09 1.76E-09

I
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

__ 1 4 D A-4 4 A IA2 0- AS7A4

VolumToWlLit 8.75E+09 8.35E+09 8.67E+09 8.68E+09 8.95E+09 5.30E+09 8.87E+08 8.97E+08 8.87E+08 8.37E+08

Spfic Gravit 1.00E+00 t.0OE+W 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Total Mas Flow, (MT) 8.75E+06 t.55E+06 8.67E+06 8.68E+06 8.85E+06 5.30E+06 8.87E+05 8.97E+05 8.87E+05 8.87E+05

H+. (mr) 2.69E+02 2.67E+02 2.64E+02 2.66E+02 2.74E+02 9.45E+01

H2O, (MT) 8.73E+06 8.53E+06 8.65E+06 8.67E+06 8.83E+06 5.29E+06 8.87E+05 8.97E+05 8.87E+05 8.87E+05

H202, (MT) 2.27E+03 2.19E+03 2.24E+03 2.26E+03 2.31E+03 5.44E+02

Na+, (NMT) 6.262-13 6.26E-13 6.262-13 6.262-13

N03-, (MTf) 1.66E+04 1.64E+04 1.63E+04 1.64E+04 1.69E+04 5.81E+03

02, (MI)

OH-, (m7 , 4.63E-13 4.63E-13 4.63E-13 4.63E-13

POLY, (MT) 1.53E-01 1.46E-01 1.51E-01 1.52E-01 1.77E01 2.722-02
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Tots! Mass Flow, (MI) ________ ___

Cs and Ba. (MCI)

Sr and Y, (MCI)

Te, (MCI)
TRU. (MC)
Total MCi

Ag20, (NfT)
A1203, (M)

Am203, (MT)

A205, (MT)
B203, (NMT)
BaO, (NM)

BoO, (MI)
B1203, (MT)
CRO, (MT)
Cdo, (Mt)
Ce203, (MT)
Cr2O3, (M)
C12O. (MI)

CuO. (Mit)
Fo2O3, (MT)

H2a. (NM)

HgO. (M)
K20, (MT)

L2O3. (MT)

Li20, (MT)

MgO, (MT)
MnO2, (MT)

MoO3 (MT)

Na2O. (MT)

N203. (MT)

Nio. (MT)

NpO2. (MT)

P205. (MT)

PbO2, (MT)

Pu02, (MT)

Si02. (MT)
SO3. (MT)
StO, (MT)

Tc2O7. (MT)
TiO2. (MT)

U308; (MT)

V05. (AT)
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

W02, (&M)

W03, (MT) ,

znO, -M

z~Z<MMT
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

I=-< N W___for

Volume, Total Law S.16E+05 S.53E+06 4.35E+05 4.83E+0 4.85E+09 4.5E+0 4.84E+08 4.58E+06

Spocifi Gravity 1.00E+00 1.00E+00 1.00E+00 2.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Total MM Flow, (MT) 8.86E+05 8.58E+05 4.85E+05 4.83E+05 4.85E+05 4.85E+05 4.84E+05 4.58E+05

H+, (AM)

H2O, (M) 8.96E+05 8.58E+05

H202, (MI)

(Ml) 3.832+05 3.82E+05 3.832+05 3.83E+05 3.83E+05 3.62E+05

Na+, (T) 6.26E-13 6.26E-13

N03-, (&M)

02, (MT) 1.02E+05 1.02E+05 1.02E+05 1.02E+05 1.02E+05 9.61E+04

OH-, (NT) 4.63E-13 4.63E-13

POLY, (GT)

I
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Table A-7. Material Balance Summary for Comparison of Specific High-Level Waste,
Low-Level Waste, and Offgas Streams.

Total MNas flow, (ME) 1.95&01 1.94201 1.95301 1.953-01 1.95-01 . 1.94E-01

Ca and B. (MCi) 3.4620- 3.53-06 3.47-08 3.46E-09 3.47-08 2.951-0

Sr and Y, (MCI) 7.03E-09 7.05E-09 7.08-09 7.011-09 7.06E-09 3.43-05

T., (MCI) 7.721-11 7.691E-11 7.72F-11 7.72P-11 7.723-11 1.53E.09

TRU, (Ma) 6.041-10 6.021-10 6.04E-10 6.041-10 6.041-10 5.393-10

TotalMCi 4.23B-08 4.301-0 4.24E-08 4.24110 4.24-09 3.441305

A920, (M 2.061-07 1.99E-10 2.06E-07 2.06E-07 2.06E-07 5.44E-07

A120, (NI) 9.74B-03 9.72E-03 9.75-03 9.75-03 9.74E-03 9.20E-03

AM203, ) 1.72F,11 1.721-11 1.721-11 1.723-11 1.72E-11 1.72E-11

A125, W 2.191-07 2.11&10 2.19-07 2.19P,07 2.19E.07 5.801-07

B203, (M 2.44B.06 2.43E-06 2.443-06 2.441-06 2.44E-06 2.44E-06

Bo, (Wr) 4.43E-07 4.41E-07 4.43E-07 4.43E-07 4.43E-07 1.30E-06

Bo, (MT) 2.79206 2.70E-11 2.79-08 2.79E06 2.79E-8 7.43-06

M203, (M 1.47E-04 1.46E-04 1.47E-04 1.473-04 1.47E.04 1.471-04

C*O, ( 1.952-02 1.94&.02 1.95-02 1.951-02 1.951-02 1.84E-02

cdo, (MT) 5.72E-06 5.70E-06 5.72E-06 5.72E.06 5.72E-06 5.72E-06

C0203, (M 1.391-04 1.391-04 1.391-04 1.391-04 1.39E-04 1.39E-04

Cr203, (M) 1.351-04 3.87-05 1.35E-04 1.351-04 1.35E-04 1.32P-04

C&O, (ME) 4.47F,10 4.55E-10 4.481-10 4.471-10 4.48E-10 1.16E-09

CuO, (T) 1.301-07 1.25E-10 1.3007 1.30E-07 1.302-07 3.44E.07

FeO3 (MT) 1.891-03 1.821-03 1.891-03 1.891-03 1.89-03 7.65104

H20, (ME) 8.802-11 1.04E-13 1.07F-10 1.071-10 1.00E-10 8.501-12

HgO, (MT) 1.05E-06 1.05E-06 1.05E-06 L05E-06 1.05E-06 1.05P-06

K20, (ME) 1.291-05 1.292-05 1.2905 1.29E-05 1.92-05 1.283-05

1203, (M) 1.24-05 1.24E-05 1.24E-05 1.241-05 1.24205 1.24E-05

L2O. (NIT) 3.30E-08 3.30E-08 3.30-08 3.301-08 3.302-08 3.281108

gO, (ME) 9.92E-06 9.882-06 9.922-06 9.92E-06 9.92E-06 9.91P.06

MnO2, (M) 1.17E-04 1.151-04 1.173-04 1.17E-04 1.17.04 1.16E-04

MoO3, (ME) 52E-06 5.201-06 5.211-06 5.21E-06 5.211-06 5.19,-06

Na20, (ME) 4.87E-02 4.86B-02 4.88102 4.882-02 4.87-02 4.601-02

Ni203, (ME) 1.32E-04 1.321-04 1.3213-04 1.32E-04 1.321-04 1.24E-04

NiO, (ME) 4.44E-10 5.381-10 5.36E-10 5.36E-10 5.041-10 6.01E-10

NpO2, (MT) 3.28E-09 3.101-09 3.301-09 3.301-09 3.291-09 5.683-10

P205. (ME) 1.61-03 1.85-03 1.66E-03 1.862-03 1.861-03 1.817303

PbO2, (ME) 6.79E-07 6.57E-10 6.801-07 6.80E-07 6.802-07 1.803-06

PO. (MT) 2.74E-09 2.73E-09 2.74E-09 2.74E-09 2.741209 2.67B.09

SiO2, (MT) 1.091-01 1.092-01 1.09-01 1.091-01 1.092-01 1.06-01

S03, (MT) 3.141-03 3.03E-03 3.14E-03 3.142-03 3.14-03 1.16E-03

sro. (M) - 2211-09 2.E-09 2.232-09 2.23E-09 2.232-09 1.081-05

Tc2O7, (ME) 7.13E-09 7.101-09 7.131-09 7.131-09 7.131-09 1.42E-07

TiO2, (M) 1.60E-06 1.59E-08 1.60&N0 1.60-08 1.602-08 1.392-0

U306, (MT) 5.43E-07 5.412-07 5.4307 5.43P,07 5.43E-07 5.41-07

V205, (ME) 5.011-06 4.84E-11 5.013-0 5.011-08 5.01E-08 133&07

A-527
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APPENDIX B

EQUPMENT LISTS AND EQUIPMENT SIZING CALCULATIONS

This appendix includes the equipment list tables listed below.

Table B-1.

Table B-2.

Table B-3.

Table B-4.

Integrated Extensive Separations Pretreatment and High-Level Waste Vitrification
Treatment Facility Equipment List.

Low-Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment
List.

Low-Activity Waste Grout (Salt Grout) Treatment Facility Equipment List for
Low-Level Waste Option B.

Cesium and Strontium Capsule Cut Up Cell Equipment List for High-Level
Waste Option 2.

The tables provide equipment lists for the Integrated Extensive Separations Pretreatment and
High-Level Waste Vitrification Treatment Facility, the detached low-level waste vitrification
treatment facility grout (salt grout) treatment facility for LLW Option B, and the cesium and
strontium capsule cut up cell for HLW Option 2, respectively. Accompanying facility
layouts are in Appendix E. The equipment lists include capacity/flow rate, physical size,
material of construction, and power requirements.

Jansen (1995) contains equipment sizing calculations for the Integrated Extensive Separations
Pretreatment and High-Level Waste Vitrification Treatment Facility.
of the following:

The calculations consist

1. Verified Calculation (EIS-001) of Equipment Sizing for HLW Vitrification System

2. Verified Calculation (EIS-005) for Centrifuge Selection

3. Verified Calculation (EIS-006)
Reboiler, and Condensor

of Equipment Sizing for Fractionator, Absorbers,

4. Verified Calculation (EIS-007) of Equipment Sizing for Ion Exchange Columns

5. Verified Calculation (EIS-OO8) of Equipment Sizing for Tanks (General)

6. Verified Calculation (EIS-009)
Cold Chemical Tanks

of Equipment Sizing for Bulk, Preparation, and Feed

B-3
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7. Verified Calculation (EIS-011) of Equipment Sizing for Evaporators, Condensers, Tanks,
Decanters, and Filters

8. Verified Calculation (EIS-012) of Equipment Sizing for Organics Destruction System

Jansen (1995) also contains the following equipment sizing calculations for the Low Activity
Waste Grout (Salt Grout) Treatment Facility:

Verified Calculation (EIS-017) of LLW Grout Facility Throughput and Equipment Sizes

Jansen, G., 1995, Equipment Sizing Calculation for the Enaensive Separations Alternative
Engineering Data Package, WHC-SD-WM-DP-130, Westinghouse Hanford Company,
Richland, Washington.
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

DeCri> n te # hny (M dW_________M _ _. Mr___WLad_ __ __ldkW N Cmiet

Receipt/sample TK-lA-F 6 380 m' 6.9 x 10.3 SS 223.7 0 0 0 1 S
vault tanks

SW centriflige feed TK-2A & B 2 78 m' 4.0 x 6.0 Ss 14.9 0 0 0 1 S
tank

SW polyelectrolyte TK-234 1 2 m' 1.0 x 1.4 Ss 0.2 0 0 0 1 S
tank

SW inertial filter FL-1A & B 2 1182 lIpm 1.2 x 2.7 SS 0 0 0 0 2

SW centrifuge G-lA & B 2 138 1pm 2.1 x 3.0 Ss 0 0 0 0 2

SW centrifuge catch TK-3A & B 2 to m 2.0 x 3.0 Ss 2 0 0 0 2 S
tank

SW solids slurry TK-4 I to M' 2.0 x 3.0 Ss 1 0 0 0 2 S
tank
SW solids slurry TK-5 1 6 m 1.6 x 2.4 Ss 0.6 0 0 0 2 S
sample tank

SW solids slurry TK-6 1 10 M' 2.0 x 3.0 Ss 1 0 0 0 2s
transfer tank

SW centrate TK-7A & B 2 86 m' 4.2 x 6.3 SS 17.2 0 0 0 2 S
receiver tank

SW inertial filter TK-8A & B 2 8 m' 4.2 x 6.3 Ss 17.5 0 0 0 2 S
feed tank

SW inertial filter TK-9A & B 2 84 m' 4.2 x 6.2 SS 16.8 0 0 0 2 S
catch tank

OD injection pump P-lA & B 2 220 lpm TBD Hastelloy 0 0 0 0 3 High pressure

0D high pressure T-3A & B 2 6.6 n' 1.8 x 2.7 Hastelloy 0 0 0 0 3 1050 ppm 1-P
vapor-liquid
separator

tNl

U1

$



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

Eqip9n qulMen- Id N . wfCpct/ hda iePwrTis olTtlCo edHa he

OD low pressure T-4A & B 2 6.6 m' 1.9 x 2.7 Hastelloy 0 0 0 0 3 1050 ppm HF
vapor-liquid
separator
Heat exchanger E-10A & B 2 7130 kW TBD Hastelloy 0 0 0 7130 3

OD booster heater E-IIA & B 2 445 kw TBD Hastelloy 0 0 0 445 3

OD feed tank TK-OA & B 2 133m'a 4.8Sxl.2 Hastelloy 26.1 0 0 0 3 S, R

Organic destruction TK~IA & B 2 0.26 m' 0.6 x 1.8 Hastelloy 0 0 0 0 3 -

OD centrifuge feed TK-83A & B 2 133 tn' 4.8 x 7.2 Hastelloy 26.1 0 0 0 3 S, R
tank

ODIcondenser EC-102A&1D 2 3kM 0.2x 1.2 8 0 6 10 0 3 R
(each)

OD inertial filter FL-4A & B 2 1812 1pm 1.2 x 2.7 Hastelloy 0 0 0 0 4

ODecentrifuige G-4A &B 2 2231lpm 2.1 x 3.0 Hastelloy, 0 0 0 0 4

OD centrifuge catch TK-84A & B 2 6 m 1.6 x 2.4 SS 1.1 0 0 0 4 S
tank

ODleentrate. TK-85A &B 2 130 en 4.8 x 7.2 Hastelloy 26.1 0 0 0 4 8. 1030 ppm HF
receiver tank

ODinertialfilter TK-86A&B 2 130m' 4.8x7.2 Hasteloy 26.1 0 0 0 4 S
feed tank

O inertial filter TK-87A & B 2 130 m 4.8x 7.2 Hastelloy 26.1 0 0 0 4 S
catch tank

OD solids slurry TK-88 1 10 m' 2.0 x 3.0 Hastelloy 1 0 0 0 4 S
tank

IX evaporator feed TK-89 1 96 m 4.3 x6.5 Hastelloy 9.3 0 0 0 4 S
tank

D polyelectrolyte TK-235A & B 2 2 m' 1.1 x 1.7 Hastelloy 0.4 0 0 0 4 S
tank

0%
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

IX feed evaporator EV-O 1 4070 kW See comments Hlasteltoy 0 0 0 4070 5 Env.size: 5.6 M
_________ _______Lx 3.5 M

No 10 X 44

C evium X-IA1 4 kW m e 2.1 mentl Hastelloy 0 0 0 0 5
ion-exchange
columns

Condenser EC-2 1 3514 kW 0.7 x 3.0 Hastelloy 0 3514 6076 0 5 Cond.catch
I__ _ Vessel: 1.4 M

Ca IX feed sample TYK-10 1I 42m'a 3.3 x 4.9 Hastelloy 4.1 0 0 0 5 S
tank

CsIX feed tank TKC-11 1 42 m3  3.3 x4.9 Hastelloy 4.1 0 0 0 5 S
Cs IX acid regen. TK-12 I 22 m' 2.71x4.0 SS 2.2 0 0 0 5 S
feed tank

Cs iX caustic TK-13 1 6 m' 1.6 x 2.4 SS 0 0 0 0 5
regen. feed tank

Cs IX caustic eluant TK-14 1 16 m 2.4 x 3.5 SS 1.6 0 0 0 5 S
catch tank

Cs IX waste tank TK-16 1 42 3.3 x 4.9 Hastelloy 4.1 0 0 0 5 S
Cesium eluant TK- 201 1 54 m' 3.6 x 5.4 SS 5.4 0 0 0 5 S
formic acid (l.OM)

NaOH regen. tank TK- 204 1 16 m 2.4 x 3.6 SS 1.7 0 0 0 5 S
(2.0OM)
Water storage tank TK- 302 1 606 m' 8.0 x12.0 83 0 0 0 0 5 Also found on

I_ I I sh#6,7,20,23
Bulk NaOH I 84m'u 4.2 x6.2 SS 0 0 0 0 5 Tank willbhave a

vent roof. Also
found on sh#7,20

-J
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

DVe-- gd AIM"fo H)M r lk Load kWOOR Wer ,p g, kW mi
Bulk formic acid TK-309 1 18M, 2.5x3.7 SS 0 0 0 0 5 Tank will have a

vent condenser or
a floating roof.

Sand filter FS-6 1 74 1pm 1.2 x 2.4 Hastelloy 0 0 0 0 6

Sr ion-exchange X-6A-D 4 13 m' 2.3 x 3.4 Hastelloy 0 0 0 0 6
columns

Sr IX feed tank TK-152 1 42im' 3.3x4.9 Hastelloy 4.1 0 0 0 6 S

Loaded TK-153 1 56 m 3.6 x 5.5 5S 5.6 0 0 0 6 S
silicotitanate catch
tank

Sr absorber waste TK-154 1 50 U1' 3.5 x 5.2 Haselloy 0 0 0 0 6
tank

Slurry water tank TK-203 1 52in' 3.5 xi 5S 0 0 0 0 6
Fresh silicotitanate TK-204 1 22 m' 2.6 x 3.9 Hastelloy 1.6 0 0 0 6 S
slurry tank

Silicotitanate TK-306 1 6 in' 1.6 x 2.5 Ss 0 0 0 0 6
storage tank

Sand filter FS-2 1 130 1pm 1.2 x 2.4 Hastelloy 0 0 0 0 7

Technetium X-2A-D 4 34 mi 3.1 x 4.6 Ss 0 0 0 0 7
ion-exchange
columns

Fractionator T-5 1 1.2 kg/hr 0.8 0 0 0 0 7

r
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

lip' Mqjipmenw Md Cw r ';t

Technetium EV-10 1 1412 kW See comments SS 0 0 0 1412 7 Env.size: 4.6 M
concentrator L x 6.7 M H x

____________2.4 Mt W

Fractionator EC-11 1 1060 1 x6 58 0 1060 1826 0 7
condenser

Product condenser EC-11A I 13S0kW 0.6 x3.6 33 0 1350 2325 0 7
Fractionator EV-11 1 580kW 0.8x4.3 3 0 0 0 580 7
reboiler

Tc X feed tank TK-93 1 74 m 4.0 x 6.0 Hastelloy 7.5 0 0 0 7 S

To ion-exchange TK-94 1 8 Mn 4.2 x 6.3 33 8.9 0 0 0 7 S
recycle tank

Tcl X acid feed TK-95 1 76m' 4.0x6.0 Ss 7.5 0 0 0 7 S
tank

Tc IX caustic feed TK-96 1 26in' 2.8x4.2 S8 0 0 0 0 7
tank

Tc IX water scrub TK-97 1 44nm 3.4x5.0 38 4.5 0 0 0 7 S
catch tank

Technetium eluant TK-98 1 64 m' 3.8 x5.6 SS 6.3 0 0 0 7 S
catch tank

Technetium IX TK-99 1 74 i' 4.0 x 6.0 Hastelloy 7.5 0 0 0 7 S
waste tank

Tc IX waste sample TK-100 1 74 e 4.0 x 6.0 Hastelloy 7.5 0 0 0 7 S
tank

Tc IX recycle acid TK-101 1 24 m 2.7x4.0 35 2.2 0 0 0 7 S
tank

ti



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

wmmn Emmn ld No fCpNy hya , oe al t- tlColTtlHa h

Technetium TK-102 1 2m 1.0 x 1.3 SS 0.2 0 0 0 7 S
concentrate catch
tank

Tc IX nitric acid TK-231A & B 2 266 m3  6.1 x 9.1 SS 52.2 0 0 0 7 S
scrub tank 0.25M
Tc startup nitric TK-232 -1 78 m' 4.1 x 6.1 SS 7.5 0 0 0 7 S
acid 6.OM

Tc IX NaOH scrub TK-233A & B 2 88 m' 4.2 x 6.4 Ss 17.9 0 0 0 7 S
tank .OM

Leach centrifuge 0-2 1 55 1pm 2.1 x 3.0 Ss 0 0 0 0 8
Caustic leach tank TK-31 1 28 n' 2.8 x 4.3 SS 2.8 0 0 0 8 S
Leach centrifuge TK-32 1 26 n' 2.8 x 4.2 SS 2.6 0 0 0 8 S
feed tank

Leach centrifuge TK-33 1 50 m' 3.4 x 5.2 SS 4.8 0 0 0 8 s-
leach catch tank

Leach solids slurry TK-34 1 40 m' 3.2 x 4.8 Ss 4.1 0 0 0 8 S
tank

Leach centrate TK-36 1 42 m' 3.3 x 4.9 Ss 4.1 0 0 0 8 S
receiver tank

Leach TK-236A & B 2 136 m3 4.8 x 7.2 SS 26.1 0 0 0 8 S. Also found in
polyelectrolyte tank sh#10,12
Down draft T-IA & B 2 25 kW 0.3 x5 SS 0 25 86 0 9 R
condenser

Scrubber T-2A & B 2 3.8 m'/hr 0.3 x 5 ss 0 0 0 0 9
Solids dissolver TK-29A & B 2 58 M' 3.6 x 5.4 Hastelloy 11.2 0 0 0 9 S

Scrubber catch tank TK-30A & B 2 2 n' 1.2 x 1.8 SS 0.4 0 0 0 9 S

0



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

Oxalic acid tank TK-209 1 90 m' 4.2 x 6.3 SS 8.9 0 0 0 9 S. Also found in
Will8 an TK-211

Bulk HNO TK-301A-D 4 476 m' 7.4 x 11.1 Ss 186.4 0 0 0 9 S. tank will have
a vent condenser
or a floating
roof. Also found
in sh4 7,11,1

Dissolver centrifuge (-3A & B 2 152 1pm 2.1 x 3.0 Ss 0 0 0 0 10
Dissolver inertial FL-SA & B 2 1287 lpm 1.2 x 2.7 SS 0 0 0 0 10
filter

Dissolver centrifuge TK-103A & 8 2 16 m' 2.4 x 3.5 SS 3.7 0 0 0 10 S
catch tank

Dissolver solids TK-104 I Is m' 2.5 x 3.7 Ss 1.9 0 0 0 10 S
slurry tank

Dissolver solids TK-105 1 18 m' 2.5 x 3.7 SS 1.9 0 0 0 10 S
slurry sample tank

Dissolver centrate TK-107A & B 2 86 S' 4.1 x6.2 S 17.2 0 0 0 30 S
receiver tank

Dissolver inertial TK-108A & B 2 86 ms 4.1 x 6.2 Ss 17.2 0 0 0 10 S
filter feed tank

Dissolver inertial TK-109A & 8 2 84 m' 4.1 x 6.1 Ss 16.4 0 0 0 10 3
filter catch tank

Down draft T-SA & B 2 25 kW 0.3 x 5 Ss 0 25 86 0 11 R
condenser

Scrubber T-9A & B 2 0.2 i'/br 0.3x5 8 0 0 0 0 11
solids dissolver TK-110A & B 2 30 M' 2.9 x 4.4 Hastelloy 6 0 0 0 11 S

Scrubber catch tank TK-111A & B 2 2Wn' 1.2 x 1.8 SS 0.4 0 0 0 11 S

-a
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

HF tank TK-210 1 2 ' 1.2 x 1.8 Hastelloy 0.2 0 0 0 It S

Dissolver centrifuge G-SA & B 2 42 1pm 2.1 x 3.0 Hastelloy 0 0 0 0 12 0.34% HF

Dissolver inertial FL-6A & B 2 379 lpm 1.2 x 2.7 Hastelloy 0 0 0 0 12 0.34% HF
filter

Dissolver centrifuge TK-113A & B 2 m,' 1.9 x 2.8 Hastelloy 1.5 0 0 0 12 S
catch tank

Dissolver solids TKI-114 1 12 m' 2.2 x 3.2 Ss 1.3 0 0 0 12 S.100 ppm HF
slurry tank

Dissolver solids TK-115 1 12 m' 2.2 x 3.2 SS 1.3 0 0 0 12 S.OO ppm HF
Slurry sample tank

Dissolver solids TK-116 1 12 m' 2.2 x 3.2 Ss 1.3 0 0 0 12 8.100 ppm HF
slurry transfer tank

Dissolvercentrate TK-117A&B 2 30 m' 2.9 x 4.4 SS 6 0 0 0 12 S.100 ppm HF
receiver tank

Dissolver inertial TK-II8A & B 2 30 m' 2.9 x 4.4 SS 6 0 0 0 12 S
filter feed tank

Dissolver inertial TK-119A & B 2 36 mi' 3.1 x 4.6 Ss 7.5 0 0 0 12 S
filter catch tank

Decanter D-1 1 12 m' 2.1 x 3.2 Ss 0 0 0 0 13
Am/La separation EV-1 1 7802 kW See comments SS 0 0 0 7802 13 Env.size: 6.7 M
feed concentrator L x 9.9 M H x

3.9 M W
TBP extraction CB-SA-F 6 1.8 x 0.6 x 1.5 Hastelloy 0 0 0 0 13 442 ppm HP
(contactors)

9
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

'N"me Mupet dN . 7Cpct! Pyia IePwrTta olTtlCo os ja he

TBP scrub CB-5A-F 6 1.S x 0.6 x 1.5 Ss 0 0 0 0 13 1 ppm HF
(contactors)

TBP feed TK-120 1 116 tn' 4.5 x 6.8 Hastelloy 11.2 0 0 0 13 S
adjustment tank

TBP feed tank TK-121 1 116 ' 4.5 x 6.8 Hastelloy 11.2 0 0 0 13 S

TBP raffinate tank TK-122 1 190 In' 5.4 x 8.0 ss 18.6 0 0 0 13 S
TBP tank TK-214 1 2 m' 1.2 x 1.8 ss 0 0 0 0 13 Also found in

sh#17,18
Diluent tank TK-215 1 2 m' 1.2 x 1.8 Ss 0 0 0 0 13 Also found in

"h17,18
TBP solvent TK-216 1 2 m 1.2 x 1.8 SS 0.2 0 0 0 13 S
makeup tank
Hydroxylamine TK-242 1 2 tn' 1.2 x 1.8 SS 0 0 0 0 13
nitrate

TBP scrub makeup TK-244A & B 2 78 m' 4.0 x 6.0 Ss 14.9 0 0 0 13 S
tank

TBP turbo mixer TM-4 1 36 i' 3.1 x 4.6 Hastelloy 3.7 0 0 0 14 S
tank

TBP strip 2 CB-6A-D 4 1.5 x 0.6 x 1.5 Ss 0 0 0 0 14
(contactors)

Strip 2 (contactors) CB-6A-D 4 1.5 x 0.6 x 1.5 ss 0 0 0 0 14

T1P strip I CH-6A-E 5 276 1pm 13 x 0.6 x 1.5 Ss 0 0 0 0 14
(contactors)

Decanter D-12 1 4' 1.5 x 2.3 ss 0 0 0 0 14

-a



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

Condenser EC-12 1 2399 kW 0.6 x 3.0 Ss 0 2399 4131 0 14 Cond.catch
Vessel: 1.2 M D
x 1.2 M H

TRU concentrator EV-12 1 2451 kW See comments ss 0 0 0 2451 14 4 ppm HFT.
Env.size: 5.2 M
L x 7.9 M H x

.2.9 M W
TRU product catch TK-123 1 42 m' 3.3 x 4.9 Ss 4.5 0 0 0 14 S. 4 ppm HF
tank

TRU concentrate TK-124 1 6 m' 1.7 x 2.6 Ss 0.6 0 0 0 14 S. 32 ppm HF
catch tank

TRU sample tank TK-125 I 6 m' 1.7 x 2.6 SS 0.6 0 0 0 14 S. 32 ppm HF
TBP wash raffinate TK-127 1 36 m' 3.1 x 4.6 Ss 3.7 0 0 0 14 S
sample tank

TBP solvent feed TK-128 1 2 m' 1.2 x 1.8 SS 0.2 0 0 0 14 S
tank

TBP strip 2 makeup TK-246A & B 2 40 m' 3.2 x 4.8 SS 8.2 0 0 0 14 S
tank

Strip 2 makeup tank TK-247A & B 2 50 m' 3.4 x 5.2 ss 9.7 0 0 0 14 S
TOP solvent wash TK-248 1 34 m' 3.0 x 4.5 SS 3.4 0 0 0 14 S
makeup tank

Decanter D-13 1 4 m' 1.5 x 2.2 Ss 0 0 0 0 15
Condenser EC-13 1 2014 kW 0.5 x 3.0 SS 0 2014 3468 0 15 Cond.catch

Vessel: 1.2 M H
ix 1.2 M D

Uranium recovery EV-13 1 2205 kW See comments SS 0 0 0 2205 15 Env.size: 5.1 M
feed concentrator L x 7.4 M H x

0 1_ _2.8 M W



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

'Ag -= , - -w- - -0' -M -0P O Mw 14

fflfta-W~o 11 -M

Uranium recovery TK-129 1 42 m' 3.3 x 4.9 SS 4.5 0 0 0 15 S
feed tank

Uranium scrub CB-3A-D 4 84 1pm 1.2 x 0.6 x 1.5 Ss 0 0 0 0 16
(contactors)
Uranium extraction CB-3A- 6 231 pm 1.8 x 0.6 x 1.5 8 ~~s 0 0 - 16
(contactors)

Uranium strip CB-3A-H 8 239 1pm 2.4 x 0.6 x 1.5 SS 0 0 0 0 16

Condenser EC-6 1 19611 1.5 x 4.6 Ss 0 19611 33775 0 16 Cond.catch
kW Vessel: 2.5 M D

x2.5 M H

Uranium product EV-6 1 19614 See comments S8 0 0 0 19614 16 Env.size: 9.2 M
evaporator kW L x 14.5 M H x

5.9 M W

Uranium6raffinate TK-51 I 60m' 3.x5.5 SS 6 0 0 0 16 S
catch tank

Uranium TK-53 1 242 m' 5.8 x 8.7 SS 23.9 0 0 0 16 S
condensate receiver
tank

Uranium receiver TK-54 1 2 m' 1.2 x 1.8 Ss 0.2 0 0 0 16 S
tank

Uranium sample TK-55 1 2 m' 1.2 x 1.8 Ss 0.2 0 0 0 16 S
tank

Uranium storage TK-56A &B 2 2 m' 1.2 x 1.8 Ss 0.4 0 0 0 16 S
tank

Uranium scrub TK-221A&B 2 16m' 2.4x3.5 58 3.4 0 0 0 16 S
makeup tank

Uranium recovery TM-2 1 134 m' 4.8 x 7.2 SS 13.4 0 0 0 17 S
turbo mixer

Lt



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

mma-x Il.a MCIH

*~9,M~ T ____

DeatrD1 4 m' 1.5x 2.3 SS 0 0 0 0 17
Condenser EC-14 1 2355 kW 0.6 x 3.0 Ss 0 2355 4056 0 17 Cond.catch

Back cycle EV-14 1 2613 kW See comments SS 0 0 0 2613 17 Env.size: 5.2 M
evaporator L x 7.9 M H x

2.9 M W

Uranium solvent TK-57 1 108 m' 4.4 x 6.7 SS 10.8 0 0 0 17 S
storage tank
Uranium waste TK-58 1 8 M 1.9 x 2.8 ss 0.9 0 0 0 17 S
neutralization and
transfer tank

Acid-side feed TK-130 1 24 m' 2.7 x 4.1 SS 2.4 0 0 0 17 S

NPH tank TK-215 I TED 10 0 0 0 17

Uranium HNO TK-222 1 2 in 1.2 x 1.8 Ss 0.2 0 0 0 17 S
tank

Uranium solvent TK-228 1 2 tn' 1.2 x 1.8 SS 0.2 0 0 0 17 S
wash makeup tank - ___

CMPO scrub ! CB-IA-D 4 1.2 x 0.6 x 1.5 ss 0 0 0 0 18

CMPO scrub 2 CB-IA-F 6 1.8 x 0.6 x 1.5 Ss 0 0 0 0 18

CMPO extraction CB-IA-F 6 1.8 x 0.6 x 1.5 Hastelloy 0 0 0 0 18 720 ppm HP

CMPO feed TK-39 1 82 m' 4.1 x 6.1 Hastelloy 8.2 0 0 0 18 S.720 ppm HF
adjustment tank

CMPO raffinate TK-41 1 170 m, 5.2 x 7.7 SS 16.8 0 0 0 18 S
tank

0~

9
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

CMPO scrub 2 TK-212A & B 2 68 m' 3.8 x 5.7 ss 13.4 0 0 0 18 S
makeup tank

CMPOtank TK-213 1 2~m 1.2x x1.8 ~~ 0 0 0 0 is

CMPO solvent TK-21 8 1 2mt' 1.2 x1.8 s8 0.2 0 0 0 Is 8
makeup tank

Aluminum nitrate TK-238 1 2 m' 1.2 x 1.8 SS 0 0 0 0 18
tank I__I

CMPO scrub I TK-239A & B 2 8 m' 1.9 x 2.8 ss 19 0 0 0 118 S
makeup tank

CMPO turbo mixer TM-1 1 84 m' 4.1 x 6.1 ss 8.6 0 0 0 19 S
tank I_ _ _ _

CMPO strip 2 CH-2A-D 4 103 lpm 1.2 x0.6 x1.5 88 0 0 0 0 19

CMPO srip 1 CB-2A-H 5 501pm 1.5x0.6x 1.5 88 0 0 0 0 19

Decanter --4 1 ~m M I.8~x28~ s~ 0 0 0 0 19
Condenser EC-4 1 4220 kW 0.8 x 3.0 SS 0 4220 7268 0 19 Cond.catch

Vessel: 1.5 M H
x 1.5 MD

Am, Ce, Sm EV-4 1 4224kW See comments 88 0 0 0 4224 19 Hnv.uize: 6.1 M

concentrator L x 9.2 M H x
3.6 M W

CMPO product TK-42 1 64 m' 3.7 x 5.6 SS 6.3 0 0 0 19 S
catch tank

Am, Ce, Sm TK-43 1 2 m' 1.2 x 1.8 SS 0.2 0 0 0 19 s
concentrate catch
tank

CMPO TK-45 x 2m' 1.2X~1.8 ~ 0.2 0 0 0 19 s
neutralization and
transfer tank

-4
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

CMPO wash TK-46 1 30 m' 2.9 x 4.4 Ss 3 0 0 0 19 S
raffinate sample
tank

tank 1 1

C ICMPOwsp TK-A& 30 m' 3.19x4.6 88 7. 0 0 0 19 8

makeup tank

CMPO solvent TK-219 1 28 m' 2.8 x 4.3 SS 2.8 0 0 0 19 S
Wash makeup tank

CMPO strip 2 TK-241A & B 2 2 m 1.2 x 1.8 SS 0.4 0 0 0 19 S
Wmakeup tank

Sand filter FS-3 1 19 Ipm 1.2 x 2.4 Ss 0 0 0 0 20

Amn,La band X-3A-H 8 191lpm 0.Sxl1.2 S8 0 0 0 0 20
displacement

too-exchange
columns

Am, La IX feed TK-157 1 2 e 1.2 x 1.8 SS 0.2 0 0 0 20 S
tank

Am, La IX eluant TK-158 1 4 e 1.5 x 2.3 Ss 0.4 0 0 0 20 S
catch tank

Am, La IX wast TK-160 1 2m 1.2x 1.8 88 0.2 0 0 0 20 S
tank

Ain, LaXsample TK-161 1 2m' 1.2x1.8 88 0.2 0 0 0 20 IS
tank
Acid regen. feed TK-170 1 4im' 1.5 x2.3 88 0.4 0 0 0 S
tank

Caustic regen feed TK-171 1 6 m' 1.7 x 2.6 SS 0.6 0 0 0 20 S
tank

td
.1
I
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

Equipmnt quiinpmntd N bf M MuT
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DTPA tank (0.3M) TK-256 1 6 m' 1.7 x 2.6 SS 0.6 0 0 0 20 S

DTPA tank TK-257 1 6VMS 1.7x 2.6 SS 0.6 0 0 0 20 S
(0.05M)
Zinc nitrate (l.5M) TK-258 1 2 mn' 1.2 x 1.8 88 0.2 0 0 0 20 S

Na scrub nitric acid TK-259 1 2im' 1.2 x1.8 85 0.2 0 0 0 20 S
(6.0M) I I
Bulk NO DTPA TK-304 11 12 2.2 x 3.2 SS 0 0 0 0 20 Tank will have a

vent condenser or
a floating roof

Bulk Zn(NO,) TK-305 1 4 m' 1.5 x 2.3 ss 0 0 0 0 20 Tank will have a
vent condenser or
a floating roof

Sr extraction CB-4A-F 6 129 1pm 2.1 x 0.6 x 1.5 Ss 0 0 0 0 21

(contactors)

Sr scrub CB-4A-F 6 129 lpm 1.8 x 0.6 x 1.5 Ss 0 0 0 0 21
(contactors) I
Sr strip (contactors) CB-4A-F 6 175 lpm 2.1 x 0.6 x 1.5 Hastelloy 0 0 0 0 21

Decanter D-7 1 7 m' 1.8 x 2.7 ss 0 0 0 0 21

Condenser EC-7 1 5472 kW 0.7 x 3.0 SS 0 5472 9424 0 21 Cond.catch
Vessel: 1.5 M D
x 1.5 M H

REX feed stripper BV-7 1 6629 30 See comments Hastelloy 0 0 0 6629 21 460 ppm. HF.
kW Env.size: 6.5 M

L x 9.9 M H x
3.8 M W

Decanter D-8 1 3m' 1.4 x 2.1 SS 0 0 0 0 21



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

_____________ M, *V, MIM

Condenser BC-8 1 1523 kW 0.5 x 3.0 SS 0 1523 2624 0 21 Cond.catch
Vessel: 1.1 MD
x 1. 1 M H

Sr concentrator EV-8 1 1546 kW See comments Hastelloy 0 0 0 1546 21 lEnv.size: 4.7 M
L x 7 M H x 2.5

- M W
SPEX feed tank TK-59 1 100 m' 4.3 x 6.5 Hasteltoy 10.1 0 0 0 21 S

Raffinate tankc TK-60 1 118 M, 4.6 x6.9 38 11.9 0 0 0 21 S

Srproductcatch TK-61 1 24m 2.7x4.1 ss 2.4 0 0 , 0 21 S
tank

Sr concentrator TK-62 1 4m 1.5 x 2.2 8 0.4 0 0 0 21 S
catch tank

SREXscrubtank TK-223A&B 2 Ism' 2.5x3.7 88 3.7 0 0 0 21 S

SREX strip tank TK-224A & B 2 24 m 2.7 x 4.1 Ss 4.8 0 0 0 21 S
Crown ether tank TK-225 1 2 m' 1.2 x 1.8 Ss 0 0 0 0 21

SREX diluent tank TK-226 1 2 m 1.2 x 1.8 SS 0 0 0 0 21
SREX solvent TK-227 I 2m' 1.2x 1.8 53 0.2 0 0 0 21 S
makeup tank

SREX turbo mixer Th4-3 1 72 m? 3.9 x5.8 38 7.1 0 0 0 22I
tank

Decanter D-9 1 3 m' 1.4 x 2.1 Ss 0 0 0 0 22

Condenser EC-9 1 1891 kW 0.5 x 3.0 SS 0 1891 3257 0 22 Cond.catch
Vessel: 1.1 M D
x 1.1 M H

0p



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

NOI lw"A oyl I_ _ _ _ _ ~ t 4 _

SREX raffinate EV-9 1 2966 kW See comments SS 0 0 0 2966 22 Env.size: 4.9 M
evaporator Lx7.0 M H x

2.5 M W

SREX solvent wash TK-65 1 2 m' 1.2 x 1.8 ss 0.2 0 0 0 22 S
water sample tank

SklXsolventfeed TK-66 I 64me 3.7 x5.6 Ss 6.3 0 0 0 22 S
tank

SREX raffinate TK-67 I1 90 m 4.2 x 6.3 SS 8.9 0 0 0 22 S
conaentrate tank

SREX solvent wash TK- 229 1 2 m' 1.2 x 1.8 SS 0.2 0 0 0 22 S
makeup tank

Sand filter PS-5 1 159 1pm 1.2 x 2.4 Hastelloy 0 0 0 0 23 800 ppm HP

Cs absorption X-6A-D 4 159 1pm 1.7 x 2.6 Hastelloy 0 0 0 0 23 800 ppm HF
columns

Water rinse feed TK-131 1 14 m' 2.3 x 3.5 SS 0 0 0 0 23
tank

IX bed regen feed TK-132 1 60 m' 3.7 x 5.5 Ss 0 0 0 0 23
tank

APM IX feed tank TK-133 1 8 m' 4.2 x 6.3 Hastelloy 8.9 0 0 0 23 S. S0D ppm HP

AMP DC waste tank TK-134 1 88Kni 4.2 x6.3 Hastelloy 8.9 0 0 0 23 S. S00 ppm HF

AMP Waste TK-135 1 88 m, 4.2 x 6.3 Hastelloy 8.9 0 0 0 23 S. 800 ppm HF
Sample tank

AI2O3 tank TK-260 1 60 m 3.7 x 5.5 Ss 6 0 0 0 23 S

APM tank TK-261 1 60 m' 3.7 x 5.5 ss 6 0 0 0 238

-A
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.
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Bulk aluminate TK-307 1 30 n' 2.9 x 4.4 Ss 0 0 0 0 23 Tank will have a
vent condenser or
a floating roof

Bulk ammonium TK-308 1 120 iu' 4.7 x 7.1 Ss 0 0 0 0 23 Tank will have a
vent condenser or
a floating roof

Condenser EC-16 1 41 kW 0.2 x 1.2 SS 0 41 70 0 24 Cond.catch
Vessel: 0.3 M D
x 0.3 M H

I-LW evaporator EV-16 1 117kM See comments 33 0 0 0 117 24 Hnv.size: 2.7 MI
L x'3.0 M H x
0.7 M W.
24 ppm HP

Evaporatorfeed TK-141 I 8 m' 1.9 x 2.8 ss 0.9 0 0 0 24 S
tank

Evaporator catch TK-148 1 8 m 1.9 x 2.8 Ss 0.9 0 0 0 24 S
tank

Denitration tank TK-149 1 12 in' 2.2 x 3.2 Ss 1.3 0 0 0 24 IS

Sample tank TK-150 1 12 m' 2.2 x 3.2 SS 1.3 0 0 0 24 S

Sugar tank TK-251 1 2 m' 1.2 x 1.8 SS 0.2 0 0 0 24 S

Absorber T-7 1 4 lpm 0.7 x 8.5 SS 0 0 0 0 25

Condenser EC-20 I 3817kW 0.8 x 3.0 88 0 3817 6574 0 25 Cond.catch
Vessel: 1.4 M D
x 1.4 M H

Acidic LLW EV-20 1 4393 kW See comments Hastelloy 0 0 0 4393 25 Env.size: 5.6 M
evaporator L x 8.3 M H x

3.1 M W

tp CA



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

MO RMW1 320
Evaporator TK-142 1 188 tn3  5.3 x 8,0 SS 18.6 0 0 0 25 S
overheads receiver

Evaporator feed TK-17 1 100 mx' 4.3 x 6.5 Hastetloy 10.1 0 0 0 25 S
tank

Hydrogen peroxide TK-253 1 2 m 1.2 x 1.8 SS 0 0 0 0 25
tank

Condenser BC-15 1 1532 kW 0.5 x 2.4 Ss 0 1532 2639 0 26 Cond.catch
Vessel: 1.1 M H
x 1.1 M D

Basic-side LLW EV-15 1 1534 kW See comments Hastelloy 0 0 0 1534 26 Env.size: 4.7 M
evaporator Lx7MHx

2.5 M W 1000
ppm HI

Evaporator feed TK-139 1 78 ' 4.0 x 6.0 Hastelloy 7.5 0 0 0 26 S, 1000 ppm HR
tank

Basic evaporator TK-143 1 24 a' 2.7 x 4.1 55 2.4 0 0 0 26S
overheads receiver
tank

Slightly acidic TK-144 1 402 ax' 6.9 x 10.3 SS 39.9 0 0 0 26 S
evaporator
overheads receiver

Dissolution and TK-145 1 414 m' 6.9 x 10.4 SS 41 0 0 0 26 S
wash water tank

Centrifuge feed TK-302A & B 2 14 m' 2.2 x 3.3 SS 3 0 0 0 27 S, 18 ppm HF
tank

Centrifuge solids TK-304A & B 2 2 in' 1.2 x 1.8 SS 0.4 0 0 0 27 S
catch tank

tU)



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

Centrifuge 0-305A & B 2 6 kg/hr 2.1 x 3.0 SS 37 0 0 0 27 19 lpm
solids

Centrate catch tank TK-307A & B 2 14 m' 2.2 x 3.3 Ss 3 0 0 0 27 S

HLW evaporator TK-309 1 14 m' 2.2 x 3.3 ss 1.5 0 0 0 27 S
feed tank

HLW feed EV-311 1 783 kW See comments SS 0 0 0 783 27 Env.size: 4.1 M
evaporator L x 5.B M H x

2.0 M W

Condenser EC-312 1 779 kW 0.3 x 3.0 SS 0 779 1342 0 27 Cond.catch
Vessel: 0.9 M D
x 0.9 M H

HLWevaporator TK-313 2 m 1.2 x 1.8 Ss 0.2 0 0 0 27 S
catch tank

Feed sample and TK-317A-F 6 380 m' 6.7 x 10.05 SS 223.7 0 0 0 27 S
accumulation tanks

HLW melter feed TK-318A & B 2 lo M' 2x3 Ss 2.2 0 0 0 28 S
tank

Head bin B-319 1 3.6 mi' 1.5 x 3.2 CS 0 0 0 0 28

Weigh feeder MF-321 1 16.5 kg/hr CS 0 0 0 0 28

Rotary star feeder M-322 1 16.5 kg/hr Hastelloy 0 0 0 0 28

HLW melter EM-323 1 42 kg/hr 3.3 x 3.2 x 3 SS/Ref 0 0 0 0 28 1 MT/day melter

Glycolic acid tank TK-327 1 8 m' 1.9 x 1.85 SS 0 0 0 0 28

Condenser EC-328 1 5.13 W 0.3 x 2.4 Ss 0 0 0 0 28

Feed adjustment TK-332A & B 2 4' 1.5 x 2.3 Ss 0.7 0 0 0 28 8,1
recators

t'3
WS



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.
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Off-gas quench T-600 1 1157 k 1.0 x 3.6 SS 0 1157 860 0 29
lower and line
reamer

Chiller EC-601 1 1157 kW 0.3 x 2.4 ss 0 1157 1104 0 29

HLW venturi SC-602 I TBD SS 0 0 0 0 29
scrubber I

HLW separator S-603 1 0.67 m3 hr 0.9 x 1.3 ss 0 0 0 0 29

Chiller EC-604 1 6.82 kW 0.3 x 2.4 Ss 0 7 7 0 29

HLW demister DE-605 1 0.09 0.6 x 1.2 SS 0 0 0 0 29

m'Isec
HLW scrub TK-608 1 20 m' 2.5 x 3.75 SS 2.1 0 0 0 29 S

solution tank

Scrub solution TK-619 1 20 m' 2.5 x 3.75 SS 2.1 0 0 0 29 S

makeup tank I I

Condenser off gas S-1 1 0.03 mn/s 0.6 x 4.0 SS 0 39 0 0 30

scrubber
Secondary waste EV-300 1 93 kW See comments Hastelloy 0 0 0 93 30 Env.size: 2.8 M

evaporator L x 4.2 M H x

0.8 M W

Hg knockout chiller EC-339 1 5.13 W 0.3 x 2.4 SS 0 0 0 0 30

Condenser EC-340 1 49 kW 0.2 x 1.2 SS 0 49 84 0 30 Cond.catch
Vessel:
0.3 M D ix
0.3 M H

Condenser EC-341 1 5.13 W 0.3 x 2.4 SS 0 0 0 0 30

Condensate TK-600 I 2m' 1.2 x 1.8 SS 0.2 0 0 0 30 S

collection tank



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

Ammonia TK-601 1 2 m' 1.2 x 1.8 Ss 0.2 0 0 0 30 S
destruction reactor
tank

Salt waste TK-602 1 2 mi' 1.2 x 1.8 ss 0.2 0 0 0 30 S
adjustment tank
Salt waste holding TK-603 1 2 n' 1.2 x 1.8 SS 0.2 0 0 0 30 S
tank
Supply air ACU-700 9 20 m3Is 6 x 3 x 2 Mild steel 405 0 0 0 31 AlI running
conditioning unit (each)
Cell inlet filter IFH-701 15 1.6 mI/s 1.6 x 1.8 x 1.9 Mild steel 0 0 0 0 31
housings (each) I
Cell inlet filters FL-702 60 0.95 m/s 0.5 x .624 Glass 0 0 0 0 31

(each) fiber

Zone 3 extract Fans K-703 6 26 mIs 2.15 x 1.66 x 2.8 Mild steel 324 0 0 0 31 All running
(each)

Zone 2 extract Fans K-704 3 21 mIa 1.32 x 1.65 x 2.2 Mild steel 50 0 0 0 31 2 running,
(each) I standby

Zone I extract Fans K-705 2 24 ms 1.32 x 1.65 x 2.2 Ss 50 0 0 0 31 1 running,
(each) 1 standby

Zone 3 extract filter FLH-706 42 156 m's 1.6 x 1.8 x 1.9 Mild steel 0 0 0 0 31
housings (each)

Zone 3 extract FL-707 168 0.95 m's 0.5 x 0.624 Glass 0 0 0 0 31
filters (each) fiber

Zone 2 extract filter FLH-708 6 21 mIs 1.6 x 1.8 x 1.9 Mild steel 0 0 0 0 31
housings I (each)

Zone 2 extract FL-709 24 0.95 mIs 0.5 x 0.624 Glass 0 0 0 0 31
filters (each) fiber

a' IC



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.
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Zone I metal filters FL-710 2 24 m'/s 1.37 x 3 ss 0 0 0 0 31
(each)

Zone I secondary FLH-711 6 24 mIs 1.6 x 1.8 x 1.9 ss 0 0 0 0 31

filter housings (each)

Zone I secondary FL-i 12 24 0.95 m'/s 0.5 x 0.624 Glass 0 0 0 0 31
HEPA filters (each) fiber

Vessel ventilation K-713 2 10 m'Is 0.75 x 0.825 x 88 10 0 0 0 31 1 running,

fans (each) 0.9 1 standby

Vessel ventilation FL-714 2 10 mIs 0.41 x 2.5 SS 0 0 0 0 31

metal filters (each) I

Vessel ventilation FLH-715 3 10 ms 0.9 x 1.8 x 1.9 Ss 0 0 0 0 31
secondary filter (each)
housing I
Vessel ventilation FL-716 12 0.95 ms 0.5 x 0.624 Glass 0 0 0 0 31

secondary filters (each) fiber

Melter off-gas Fans K-717 2 0.15 ms 0.75 x 0.825 x Ss 1 0 0 0 31 1 running,
(each) 0.9 1 standby

Melter off-gas FL-718 2 0.54 ms 0.41 x 2.5 SS 0 0 0 0 31

metal filters (each)

Melter off-gas FLH-719 1 0.15 n/s 0.9 x 1.8 x 1.9 SS 0 0 0 0 31

secondary filter
housing

Melter off-gas FL-7O 2 0.95 m3I 0.5 x0.624 Glass 0 0 0 0 31

secondary filters (each) fiber

Zone 3 pneumatic D-721 6 26 ls 0.6 x 1.35 X Mild steel 0 0 0 0 31
fan isolation (each)
dampers

-J
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.
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Zone 2 pneumatic D-722 5 21 m'I/s 0.6 x 0.95 X Mild steel 0 0 0 0 31
fan isolation (each)
dampers

Zone I pneumatic D-723 2 24 m'/s 0.6 x 1.1 x 1.1 SS 0 0 0 0 31
fan isolation (each)
dampers -

Vessel ventilation D-724 2 0.28 m'/s 0.3 x 0.4 x 0.4 Ss 0 0 0 0 31
pneumatic fan (each)
isolation dampers _____________

Melter off-gas D-725 2 0.54 m'/s 0.3 x 0.15 X SS 0 0 0 0 31

pneumatic fan (each)
isolation dampers (e ch)

Zone 3 manual fan D-726 6 36.2 m'/s 0.6 x 1.35 X Mild steel 0 0 0 0 31

isolation dampers (each)

Zone 2manual fan D-727 5 21mxi/s 0.6 x0.95 X Mild steel 0 0 0 0 31'

isolation dampers (each) ____________

Zone I manual fan D-728 2 24 m'/s 0.6 x 2.0 x 1.0 ss 0 0 0 0 31

isolation dampers (each)

Vessel ventilation D-729 2 0.28 m'/s 0.3 x 0.4 x 0.4 Ss 0 0 0 0 31
manual fan isolation (each)
dampers I
Melter off-gas D-730 2 0.54 m'/s 0.3 x 0.15 X SS 0 0 0 0 31
manual fin isolation (each)
dampenrs_______ ___ ________

Zone 3 filters D-731 84 3.8 m'Is 0.3 x 0.2 x 0.2 Mild steel 0 00 0 31
manual isolation . (each)
dampers -1 1

00



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

Zone 2 filters D-732 24 3.8 m'/s 0.3 x 0.2 x 0.2 Mild steel 0 0 0 0 31
manual isolation (each)
dampers

Zone I filters D-733 4 24 m/s 0.6 x 2.0 x 1.0 Ss 0 0 0 0 31
pneumatic isolation (each)
dampers

Zone I filters D-734 16 3.8 ni/s 0.3 x0.5x0.5 S3 0 0 0 0
manual isolation (each)
dampers I I
Vessel ventilation D-735 4 0.28 m'/s 0.3 x 0.15 x 0.15 ss 0 0 0 0 31
filters pneumatic (each)
isolation dampers

Vessel ventilation D-736 4 3.8 &Is 0.3 x 0.5 x 0.5 Ss 0 0 0 0 31
filters manual (each)
isolation dampers

Melter off-gas D-737 4 0.54 m's 0.3 x 0.225 x Ss 0 0 0 0 31
filters pneumatic (each) 0.225
isolation dampers
Vessel ventilation D-738 4 3.8 m's 0.3 x 0.5 x 0.5 88 0 0 0 0 31
filters manual (each)
isolation dampers

Zone 1 inlet filters D-739 30 1.6 m1 s 0.3 x 1.0 x 1.0 38 0 0 0 0 31
isolation dampers (each)

Wnet louvers L-740 1 180 mlIa 0.15x 10x20 Mild steel 0 0 0 0 31

Metal filters catch TK-741 17~m~ 2.4 x 4.4 -~ 0 0 0 0 31
tank

Metal filters catch P-742 I 1 1pm SS 0 0 0 0 31
tank pump

V0



Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.
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Vessel ventilation FL-743 2 10 m'/s Charcoal 0 0 0 0 31
charcoal filter (each)

Melter off-gas FL-744 2 0.15 m'/s Charcoal 0 0 0 0 31
charcoal filter (each)

Vessel ventilation E-745 1 TBD 0.6 x 3.0 x 2.0 Ss 0 0 0 20 31 Best guess
heater

Melter off-gas E-746 I TBD 0.6 x 2.0 x 2.0 Ss 0 0 0 20 31 Best guess
heater

Batch mixer MM-1030 1 3.6 m/ 2.3 x 3.5 CS 0 0 0 0 33 R
Batch

Total power, 2531 60653 70647
cooling load, and
heating load in kw:

Total cooling water 102476

in 1pm: In I I I I I

0f
U

w
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Table B-1. Integrated Extensive Separations Pretreatment and High Level Waste Vitrification
Treatment Facility Equipment List.

i IS

Notes:

APM = ammonium phosphomolybdate 1pm = liters per minute
C = centrifugal m = cubic meter
CL = coil M = meter
CSA = cross sectional area NPH = normal paraffin hydrocarbon
D = diameter O/H = overall height
DTPA = diethylene-triamine-penta-acetic acid OD = organic destruction
F - fluidic ppm = parts per million
H = height R = revised since last revision
HEDA = high-effeciency particulate air (filter) S = stirrer
HF = hydrofluoric acid 5 = second -

Hg = mercury Sr = strontium
hr = hour SREX = strontium extraction
HLW = high-level waste Ss stainless steel
ID = internal diameter STD = standard
IX = ion-exchange SW = sludge wash
kg = kilogram TBD = to be determined
kW = kilowatt hour te/H = metric ton/hour
L = length W = width

See Jansen, U., 1955, Equipmenm Sizing Calculations for the Fxensive Separations Alternatives Engineering Data Package, W HC-SD-WM-DP-130,
Rev. 0, Westinghouse Hanford Company, Richland, Washington. Table B-1 is based upon the following calculations.

1. Verified Calculation (EIS-001) of Equipment Sizing for HLW Vitrification System
2. Verified Calculation (CIS-005) for Centrifuge Selection
3. Verified Calculation (EIS)-006) of Equipment Sizing for Fractionator, Absorbers, Reboiler, and Condensor
4. Verified Calculation (2IS-007) of Equipment Sizing for Ion Exchange Columns
5. Verified Calculation (IS-008) of Equipmnent Sizing for Tanks (General)
6. Verified Calculation (BIS-009) of Equipment Sizing for Bulk, Preparation, and Feed Cold Chemict Tanks
7. Verified Calculation (HIS-011) of Equipment Sizing for Evaporators, Condensers, Tanks, Decanters, and Filters
8. Verified Calculation (IS-012) of Equipment Sizing for Organics Destruction System



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Receipt/sample TK-131A, 6 200 tin each 6.40 x 6.40 316SS 30 3858 9990 0 SH-20 8, CL; Power estimated.
tanks B, C, D,

E, P

Receipt/sample P-132A, 6 95 1pm - 316SS 23 0 0 0 SH1-20 F. Capacity is for each
tank pumps B, C, D, a 3.52 kg/cm2  pump. Power estimated.

E, F

LLW evaporator TK-400A 2 213 m' (each) 6.5 x 8 316SS 10 1370 1770 0 SH-20 S, CL; Power estimated.
feed tanks and B

LLW evaporator P-401A 2 142 1pm - 316 SS 12 0 0 0 SH-20 Capacity is for each pump.
feed tanks and B 0 3.52 kg/cm2  Power estimated.

LLW feed EV-402 1 8132 kW I D x 3.0 L Hastelloy- 0 0 0 8132 SH1-20 R. Envelope:
evaporators C 3.5 x 5 x 100/H;

Demiister: D(max) =
3.4 M, O/H = 4.5M;
Tube bundle: 1.0 MD

Condensers EC-403 1 6750 kW 1.4D x 8.1L Hastelloy- 0 6750 6750 0 SH-20 R, CL
C

LLW melter feed TK-404A 2 76 m' (each) 4.00 x 7.0 0/H 316SS 30 440 568 0 SH-20 S, CL
adjustment and B

LLW melter feed P-405A 2 70 1pm - 316 8S 7.4 0 0 0 SH-20 Capacity is for each pump.
adjustment tank and B 0 3.52 kg/cm2  Power estimated.
pumps 

-LLw melter feed TK-RA 2 76 m' (each) 4.01 x 7.0 0/ 316S8 30 440 380 0 SH120 ft S, CL.
tanks and B

LLW melter feed P-407A 2 70 pm - 316 r7.4 0 0 0 H-20 JR. Capacity is for each
tank pumps and B 0 3.52 kg/cm2 1 pump. Power estimated.

9n
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

NOTgno

Head bins B-408A 2 2.3 m (each) See comments 316SS 0 0 0 0 SH-21 Upper Cylinder
and B 1.3 D x 1.3 H.

Rotary-star M409IA 2 3te/H(each)/H 
- 2.43 M cone ba

feeders and B

Weigh feeders MF-410A 2 3 te/H (each) See comments 316SS 0 0 0 0 SH-21 Belt width 0.36 M.O/A
and B length - 3 M.OIA D=

IM

Rotary star M-411A 2 3 te/H (each) - 316SS 1 0 0 0 SH-21
feeders and B

LLW melters EM-412A 2 4.2 te/H (each) 8.4H4.5213.35W 316SS 0 0 0 0 SH-21 Vortec combustor
and B Ref. Memo 12/2/92

J.S. Patten

Glass separators S413A 2 4.2 te/H (each) 8.4114.5212.35W 316SS 0 0 0 0 SH1-21 Vortec combustor
and B Ref. Memo 12/2/92

J.S. Patten

Quench flumes MQ-414A 2 TED 0.60 x 3.0L 316SS 0 0 0 0 SH-21
and B

Roll crushers MC-415A 2 See comments 2 x 0.151D rolls 31688 20 0 0 0 SH1-21 Each roll 0.2 M L.
and B (Bxcludes motor, drive and

maintenance accessory)

LLW cutlet catch TIC416A, 3 30 m' (each) 3.50) x 4.0 0/11 31688 12 660 852 0 SH1-21 S, CL
tank B and C -

Condensers EC-417A 2 600 kW (each) 0.6D x 3.7L Hastelloy- 0 1200 1670 0 SH-21 R, CL
and B C

LLW cutlet catch P418A, 3 1400 1pm k31688 5C 0 08-21 Power eiate
tank pumps B an C 3.52 kg/cmt Capacityisfrehpu .

(A

'aCa,

cctn
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

EqimitN.. PyUt ie oe lai

Chillers EC-419A 2 7400 kW (each) 1.6D x 6.1L 316SS 0 14800 21340 0 8H-21 CL
and B

LLW quench P-420A 2 1400 1pm - 31683 34 0 0 0 SH1-21 R. Power estimated,
water recycle and B 0 3.52 kg/cm2  Capacity is for each pump.
tank

LLW quench TK-421A 2 58m' (each) 3.50 x70 0/H 316SS 8 420 568 0 SH-21 R, 8, CL
water recycle and B

Screens FS-422A, 3 1400 1pm (each) Grid A =.65 m 316SS 0 0 0 0 SH-22 R. Frame size -
B and C 1.2 L x 1.2 W x 1 H

Screen pumps P-423A, 3 1400 1pm - 316SS 51 0 0 0 SH-22 R. Power estimated.
B and C @ 3.52 kg/cm? Capacity is for each pump.

LLW filter catch P-424A 2 1400 pm 31683 23 0 0 0 SH-22 R. Power estimated.
tank pumps and B 0 3.52 kg/cm2  Capacity is for each pump.

LLW filter catch P-425A 2 7 1pm - 316SS 1.5 0 0 0 SH-22 R. Capacity is for each
tank pumps and B 0 3.52 kg/cm2  pump. Power estimated.

LLW filter catch TK-426A 2 58 in' (each) 3.5D) x 7.00/11 316SS8 8 420 568 0 5SH-22 R,. CL
tanks and B -

LLW cullet lag B-427 18 139 'u (each) 40D xS 0 /H 31683 0 0 0 0 SH-22
storage

Condenser EC-428 1 400 kW (each) 0.54D x 3L Hastalloy- 0 400 585 0 SH-22 R, CL
C

LLW condenst TK-429 1 5 m3 1.81D x 1.8 0/H 316S3 0 3 67 0 SH-22 CL
catch tank

LLW condensate P-430 1 1400 1pm - 316 SS 17 0 0 0 SH-22 Power estimated.
catch tank pump 0 3.52 kg/cm2

U
$
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Cyclone with FC-432 1 TBD 1.33D x 5.3 O/H 316 SS 0 0 0 0 SH-23 Data on particle size

sintered metal required to check operation.

Rotart star feeder M-433 1 11 te/H - 316SS 0.5 0 0 0 SH-23

Day bin B-434 1 75 m' 4D x 9.5 O/H 316SS 0 -0 0 0 SH-23 I day holdup

Rotart star feeder M-435 1 11 te/H - 316SS 0.5 0 0 0 SH-23

Recovered sulfur TK-436 1 0.2 m' 0.6 D x 0.9 0/H 316SS 0 1 2 0 SH-23 CL

storage tank

Recovered sulfur P-437 1 17 1pm - 316 SS 3.7 0 0 0 SH-23 Power estimated.

storage tank 3.52 kg/cm2

pump ________ ____ ____________

Sufur cement TK-438A 2 50 m' (each) 3.9D xS.9 0/H 31683 56 12 840 0 8H-23 8, CL
mixing tanks and B

Sulu ceet P49 . ennral -168 9 0 0 0 S flCapact 1t/ mx

mixing tanks andE during start-up.
Power estimated for slu
pumps.

Mixer MM-440 2 See comments 0.4D x 9.6L 316 SS 0 0 0 0 SH-23 Based on Ko-Kneades
design

Surg tank TK-441 1 0.3 m 0.67D x 1.250/H 31688 0 0 0 0 SR-fl Upper cylinder H 
0.67 M.
Cone H 0.58 M

Sulfur tank pump P-442 1 16.5 te/H - 316SS 20 0 0 0 SH-23 Molten sulfur plus glass;
- Power estimated.

ted molten TK-443 1 20 m' 2.9D x 4.4 0/H 316SS 0 0 0 0 SH-23 -
sulfur vault

LA



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

INta

Filter wash catch TK-445 1 17 m' 2.4 D x 4.6 O/H 316 SS 7.5 55 75 0 SH-28 CL
tank

Filter wash catch P446 1 11pm - 316 SS 0.25 0 0 0 SH-28 Power estimated.
tank pump a 3.52 kg/cm2

Air conditioning ACU- 450 1 860,320 pm 6.7 x 2.4 x 8.5 316 SS 0 0 0 0 SH-28 R. Operating unit.
unit

Pneumatic D-450 2 860,320 1pm 1.4 m CS 0 0 0 0 SH-28 R
isolation dumpers

Heater E-450 I TBD 5.7m2 in3165SS 0 0 0 0 81-28
(ACU-450)

Air intake EV-450 1 860,320 1pm 5.7 me CS 0 0 0 0 3H-28 R
louvers
(ACU-450)

HEPA filters FH-450A1 30 28,680 lpm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
(ACU-450)

HEPA filters FH-450A2 30 28,680 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
(ACU-450)

Prefilters FP-450 30 28,680 1pm 0.6 x 0.6 x0.3 Fib. glass 0 0 0 0 SH-28 R
(ACU-450)

Low efficiency P-450 30 28,680 Ipm 0.6 x 0.6 x 0.3 Fib, glass 0 0 0 0 81-28 ft
prefilters
(ACU-450)

Blowers MB-450 1 860,320 Ipm 316S 75 0 0 0 H-2~ P
(ACU-450) I I I
Mr conditioning ACU-451 1 860,320 1pm 6.7 x 2.4 x 8.5 316SS 0 0 0 0 SH-28 ft. Standby unit.

lunitII I II
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

%& ' Xwr~ 14 ON M-

Pneumatic D-451 2 860,320 1pm 1.4 m' CS 0 0 0 0 SH-28 ft
isolation dumpers
(ACU-451) ___

(ACU-45 1) ___

Air intake HV-451 1 860,320 1pm 5.7 m2  CS 0 0 0 0 81H-28 ft
louvers
(ACU-451) ___ ________

HEPA filters FH-451A1 30 28,680 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-2S R

(ACU-45 1) _________

HEPA filters PFH-451A42 30 28,680 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 81H-28 ft
(ACU-451) _____________

Prefilters P-451 30 28,6W0 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 31H-28 Rt
(ACU-45 1) __ ___

Low efficiency PP-451 30 28,680 1pm 0.6 x 0.6 x 0.3 Fib, glass 0 0 0 0 SH-28 ft
prfilters
Blowers MB-451 2 860,320 1pm -. 3163 75 0 0 0 SH-28 R
(ACU-451)

Cycoe ih FC-500-2 1 eIomns1.3 . / 16 8 0 0 0 0 SH4Daaoprtcesz
sintered metal required to check operation.

Ieotart star feeder M-501-2 1 11 tDH TBD 316SS 0.5 0 0 0 SH-24

Roll crusher MC-502-2 1 See comments .3D x 2L rolls 3163S 0.5 0 0 0 SH-24 Each roll 1.2 ML.
(Excludes motor, drive and
maintenance access)

Recycle cullet TK-503-2 1 116 m' 0.D x 7 0/H 316 ss 0 373 970 0 SH-24 8, CL

catch tank

-3
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Recycle cutlet P-504-2 1 5 1pm - 316 SS 0.25 0 0 0 SH-24 Power estimated.
catch tank 0 3.52 kg/cm2

LLW quench T-609A 2 TBD 3.25 x 6.6 0/H 316SS 0 0 0 0 SH-25
towers and B

Chillers EC-610A 2 1,500 Ton 7.3 x 5.5 x 4.3 CS 0 19220 27340 0 SH-25 R, CL
and B (each)

LLW scrub filter TK-611A 2 6 m' (each) 1.8 x 3.24 O/H 316SS 4.4 130 168 0 SH-25 S, CL
tank and B

LLWscrub P-612A 2 101pm 31683 1.5 0 0 0 SH-25 RPowerestimated.
solution tank and B 0 3.52 kg/cm?
pumps

LLW scrub P-613A 2 100pm - 31638 '7.4 0 0 0 SH1-25 R.Power esimated.
solution tank and B 0 3.52 kg/cm2

pumps

LLW scrub TK-614A 2 40 m (each) 3.6 x 5.4 O/H 316SS 30 1291 1668 0 SH-25 S, CL
solution tanks and B

LLW Venturi SC-615A 2 See comments TBD 31683 0 0 0 0 SH1-25 2,800 Kg/H (gas),
scrubber and B 220 1pm

LLW separator S-616A 2 27,340 1pm 0.39 x 1.9 o111 316S83 0 0 0 0 SH-25 Packed upper section
and B (each)

Chillers EC-617A 2 1,500 Ton '7.3 x 5.5Sx 4.3 CS 0 46 70 0 8SH-25 CL
and B (each)

LLW demister DH-618A 2 27,340 1pm 0.46D x 2.8 O/H 31638 0 0 0 0 SH-25 Chevron/Kailmat sections
and B (each)

Scrub solution TK-619A 2 10 ml' (each) 1.8 x 4.6 O/H 316 S 7.4 233 150 0 5H-25 S, CL
makeup tanks and B

00



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.
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LLW Scrub filter P-620A 2 10 1pm 316SS 1.5 0 0 0 SH-25 R. Power estimated.

tank pump and 8 0 3.52 kg/cm2

Metal HEPA FM-625A 1 30,000 STD I x 2.4 316SS 0 0 0 0 SH-28 R

filter 1pm
Metal HEPA FM-625B 1 30,O0O STD 1 x 2.4 316SS 0 0 0 0 SH-28 R

filter Ipm

Metal HEPA FM-625C 1 30,000 STD 1 x 2.4 316SS 0 0 0 0 SH-28 R

filter 1pm

Blower MB-625A 1 64 m'/min 2x2 316SS 8 0 0 0 SH-28 R

Blower MB-625B 1 64 m'/min 2x2 316SS 8 0 0 0 SH-28 R

LLW melter TK-626 1 17 m' 2.4D x 4.6 O/H 316SS 7.5 55 145 0 SH-28 CL

filter wash catch

LLW melter P627 1 76 1pm - 316SS 3.7 0 0 0 SH-28 Power estimated.

filter wash catch 0 3.52 kg/cm2

Melter offgas EC-628-2 1 600 kW 1 x5 316SS 0 0 0 600 SH-26

heat exchanger I

Heater E-629-2 1 600 kW TBD 316SS 0 0 0 600 SH-26

S02 absorber R-630-2 1 90% efficiency 3 x 2 316 SS 0 0 0 0 SH-26

Heater R-631-2 1 600 kW TBD 316SS 0 0 0 600 SH-26 R

NOx catalytic R-632-2 1 99% efficiency 1.2 x 2 316SS 0 0 0 0 SH-26

reactor

Sulfate reduction R-633-2 I 90% efficiency 3 x 2 316 SS 0 0 0 0 SH-26

113 crcker 1-634-2 1 99.995% 2 x 4.5 316SS 0 0 0 65 S1-26
efficiency

*0
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.
8_ . _ 'w

S02 absorber k-635-2 1 TED TED 316 0 0 0 0 SH-26 t
regeneration

Combustion EB-636-2 1 99% efficiency 1.2 x 2 316SS 0 0 0 0 SH-27
chamber

Heat exchanger EC-637-2 1 25 kW See comments 316 SS 0 0 0 25 SH-27 Air Flow Reqd.
3000 m'/H
(STP).O/H = 2.5 M;
W = 0.6 M;
Tube bundle a
2M x 0.3M x 0.3M

Airheat EC-638-2 1 5kW Seecomments 31683 0 0 0 5 SH-27 AirFlowkeqd.600m'/H
exchanger (STP).OIH = 2.5 M;

W - 0.6 M;
Tube bundle =

2M x 0.3M x 0.3M

Air heat EC-639-2 1 6 kW See comments 316 SS 0 0 0 6 SH-27 Air Flow Reqd.
exchanger 720 m'/H (STP).

O/H - 2.5 M;
W - 0.6 M;
Tube bundle =

2M x 0.3M x 0.3M

Claus reactor R-640-2 1 95% efficiency 0.4 x 2 316SS 0 0 0 0 1SH-27

Claus reactor R-641-2 1 95% efficiency 0.4 x 2 316 SS 0 0 0 0 SH-27

0



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Air heat EC-642-2 1 3 kW See comments 316 53 0 0 0 3 31H-27 Air Flow Reqd.
exchanger 360 m'/H

(STP).O/H = 2.5 Mi;
W K 0.6 I;

Tube bundle =

2M x 0.3M x 0.3M

Sulfur trap TR-643-2 1 TBD TBD 316 SS 0 0 0 0 SH-27

CVOU/VOG TK-702 I 20nm9 3 x 3OJH 316 S8 0 64 170 0 31H-28 CL
filter wash catch

CVOO/VOO P-703 I 501lpm - 31638S 1.12 0 0 0 31H-28 Power estimated.
filter wash catch 0 3.52 kg/cm2

Primary air ACL-704 1 619,600 1pm 2.4 x 5.2 xS5.5 316 S8 0 0 0 0 31H-28 R. Operating unit.
cleaning unit

Chrcoal filter CP-704 1 679,600 1pm - Charcoal 0 0 0 0 SH-28 
(ACL-704) ___ ________ ____

PnGumatic D-704 2 619,600 1pm 1.1 m2  CS 0 0 0 0 SH-28 R
isolation dumpers

Heater E-704 TBD 4.5 m2  316SS 0 0 0 0 SH-28 r

(ACL-704)-

HEPA filters FH-704A1 24 28,311 1pm 0.6 x 0.6x 023 Fib glass 0 0 0 0 3.H-28 R
(ACL-764) ______ 2 5x 3008 . a u

HEPA filters FH-704A2 24 28,317 1pm 0.6 x 0.6 x0.3 Fib. glass 0 0 0 0 SH-28 R

(ACL-704) I I I

Blower MB-704 1 679,600 1pm - 3168 75 0 0 0 SH-28 R

(ACL-704)



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Metal HEPA FM-705A, 6 849,500 1pm - 316SS 0 0 0 0 wH-28 R. Delta P = 4 in. water

filters B, C, D,
H, F

Primary air ACL-706 1 679,600 Ipm 2.4 x 5.2 x 5.5 316SS 0 0 0 0 SH-28 R. Operating unit.

cleaning unit

Charcoal filter CF-706 1 679,600 Ipm - Charcoal 0 0 0 0 SH-28 R
(ACL-706) .

Pneumatic D-706 2 679,600 lpm 1.1 m2  CS 0 0 0 0 SH-28 R

isolation dumpers

Heater E-706 I TED 430m 316SS 0 0 0 0 SH1-28 Rt
(ACL-706)

HEPA filters FH-706A1 24 28,317 pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R

(ACL-706) I

HEPA filters FH-706A2 24 28,317 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R

(ACL-706) I
Blower MB-706 1 679,600 pm - 316SS 75 0 0 0 SH-28 R

(ACL-706)

Primary air ACL-708 1 679,600 Ipm 2.4 x 5.2 x 5.5 316SS 0 0 0 0 SH-28 It. Operating unit.

cleaning unit I

Charcoal filter CF-708 1 679,600 pm - Charcoal 0 0 0 0 SH-28 R

(ACL-708) I I I

Pneumatic D-708 2 679,600 pm 1.1 m2  CS 0 0 0 0 SH-28 R
isolation dumpers

Heater 1 TBD 4.5m2  31688 0 0 0 0 SH-28 R

(ACL-708) I

w
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

REPA filters FH-70SA2 24 28,317 Ipm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-211 R

BAl-7e ) MB-708 1 679,600 Ipm - 316 SS 7S 0 0 0 SH-28 --

(ACL-708) I
Primary air ACL-710 1 679,600 Ipm 2.4 x S.2 x S.5 316 SS 0 0 0 0 SH-28 R. Standby unit.
cleaning unitI

Chtarcoal filter CF-710 1 679,600 Ipm - Charcoal 0 0 0 0 SH-21 R

(ACL-710)

Pneumatic D-710 2 679,600 Ipm 1.10m CS 0 0 0 0 SH-21 R
isolation dumpersIII

Heer E-710 I TBD 4.50m 316 SS 0 0 0 10 SH-28 R

(ACL--710) II

(ACL-710)I

HEPA filters FH-710A2 24 28,317 Ipm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-2U R
(ACL-710)I

Blower M0B-710 1 679,600 Ipm - 316 SS 75 0 0 0 SH-28 R

(ACL-710)

Process TK-800 3 35 m' (each) 3.5 x 4 316 SS 0 339 900 0 SH-29 CL
condensate A, B and
recycle C I I
Process P-801A, 13 1400 Ipm -316 SS 22.S 0 0 0 SH-29 R
condensate B and C 3.52 kg/cm'

trecycle

U,

CO
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

~~W _

Process P-802A, 3 400 lpm - 316SS 22.5 0 0 0 SH-29 R. Power estimated.
condensate B and C i 3.52 kg/cm2
recycle

PH adjustment TK803 1 50 M3 4 x 4.5 31685 4.5 161 420 0 SH-29 S, CL; Power estimated.
tank

p11 adjustment P-804 1 400 1pm - 316S8S 7.5 0 0 0 S11-29 Power estimated.
tank pump 0 3.52 kg/cm2

pH adjustment P-805 1 400 lpm - 316SS 7.5 0 0 0 SH-29 Power estimated.
tank pump 0 3.52 kg/cm2

Air conditioning ACU-900 1 2,850,000 1pm 7.3 x 7lx 13.4 316SS 0 0 0 0 8SH-28 Rt. Operating unit.
unit

Pneumatic D-900 2 2,850,000 1pm 5 in7 CS 0 0 0 0 SH-28 Rt
isolation dumpers

Heater E-900 I TED 19mIn, 316S8 0 0 0 0 SH-28 R
(ACU-900)

Air intake EV-900 1 2,850,000 1pm 19 m2 CS 0 0 0 0 SH-28 P
louvers
(ACU-900)

HEPA filters FH-900A1 100 28,500 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
(ACU-900)

HEPA filters FH-900A2 100 28,500 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
(ACU-900)

Prefilters low FP-900 100 28,500 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
efficiency

W



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Prefilters - FP-900 100 28,500 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
medium
efficiency

Blower MB-900 1 2,850,000 pm - 316 SS 224 0 0 0 SH-28 R
(ACU-900)

Air conditioning ACU-901 1 2,850,000 1pm 7.3 x 7 x 13.4 316 SS 0 0 0 0 SH-28 R. Standby unit.
unit

Pneumatic D-901 2 2,850,000 1pm 5 M2  CS 0 0 0 0 SH-28 R
isolation dumpers

Heater E-901 I TBD 19 m2  316SS 0 0 0 0 SH-28 R
(ACU-901)

Mr intake RV-901 1 2,850,000 1pm 19 in2  CS 0 0 0 0 SH-28 R
louvers
(ACU-901) I I I
HEPA filters FH-901A1 100 28,500 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 10 10 SH1-28 R
(ACU-90 1)

HEPA filters FH-901A2 100 28,500 lpm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
(ACU-90 1)

Prefilters FP-901 100 28,500 pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
medium
efficiency

Prefilters low FP-901 100 28,500 1pm 0.6 x 0.6 x 0.3 Fib, glass 0 0 0 0 SH-28 R
efficiency

Blower MB-911 1 2,850,000 pm - 316SS 224 0 0 0 SH-28 R
(ACU-90 1)



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Secondary air ACL-902 1 679,600 1pm 5.5 x 2.4 x 6.4 316SS 0 0 0 0 SH-28 R. Operating unit
exhaust unit

Charcoal filters CP-902 1 679,600 1pm - Charcoal 0 0 0 0 SH-28 R
(ACL-902)

Pneumatic D-902 3 679,600 1pm 1.1 in1  CS 0 0 0 0 SH-28 R
isolation dumpers

Heater E-902 I TBD 4.5 m' 316 SS 0 0 0 0 SH-28 R
(ACL-902)

HEA filters FH-902 24 28,317 1pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-2 
(ACL-902)

HEPA filters FP-902 24 28,317 1pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-28 R
(ACL-902)

Prefilters P-902 24 28,317 1pm 0.6 x 0.6 x0.3 Fib. glass 0 0 0 0 SH-28 R
(ACL-902)

Blower P.B-902 1 679,600 1pm - 31633 75 0 0 0 SH1-28 R
(ACL-902)II I
Secondary air ACL-905 1 679,600 1pm 5.5 x 2.4 x 6.4 316SS 0 0 0 0 SH-28 R. Operating unit
exhaust unit

Charcoal filters CF-905 1 679,600 1pm - Charcoal 0 0 0 0 SH-28 R
(ACL-905)

Pneumatic D-905 3 679,600 1pm 1.10m CS 0 0 0 0 3SH-28 R
isolation dumpers

Heater E-905 I TED 4.5m0 316SS 0 0 0 3SH-28 ft
(ACL-905)

HEPA filters FH-905 24 28,317 1pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-28 R
(ACL-905)

Vr



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

HEPA filters FH-905 24 28,317 1pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-28 R
(ACL-905)

Prefilters FP-905 24 28,311 1pm 0.6 x 0.6 x 0.3 Fib, glass 0 0 0 0 SH-28 R
(ACL-905)

Blower MB-905 1 679,600 1pm - 316 SS 75 0 0 0 SH-28 R
(ACL-905)

Secondary air ACL-906 1 679,600 pm 5.5 x 2.4 x 6.4 316SS 0 0 0 0 SH-28 R. Operating unit
exhaust unit

Charcoal filters CF-906 1 679,600 1pm - Charcoal 0 0 0 0 SH-28 R
(ACL-906)

Pneumatic D-906 3 679,600 pm 1.1 2  CS 0 0 0 0 SH-28 R
isolation dumpers

Heater E-906 I TBD 4.5m 2  316 SS 0 0 0 0 SH-28 R
(ACL-906)

HEPA filters FH-906 24 28,317 1pm 0.6 x0.6x 0.2 Fib. glass 0 0 0 0 SH-28 R
(ACL-906)

HEPA filters FH-906 24 28,317 1pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-28 R
(ACL-906)

Prefilters FP-906 24 28,317 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R
(ACL-906)

Blower MB-906 1 679,600 1pm - 316SS 75 0 0 0 SH-28 R
(ACL-906) I

Secondary air ACL-907 1 679,600 1pm 5.5 x 2.4 x 6.4 316SS 0 0 0 0 SH-28 R. Operating unit
exhaust unit

Charcoal filters CF-907 1 679,600 1pm - Charcoal 0 0 0 0 SH-28 fR
(ACL-907)

trw
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Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

q No. ofPhy icw r ra*

Pneumatic D-907 3 679,600 pm 1.1 m2  CS 0 0 0 0 SH-28 R

isolation dumpers

Heater E-907 I TBD 4.5 m2  316SS 0 0 0 0 SH-28 R

(ACil-907)

HEPA filters FH-907 24 28,317 1pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-28 P

(ACL-907)I

HEP fters FH-907 24 28,317 lpm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-21 R

(ACL-907)

Prefilters FP-907 24 28,317 1pm 0.6 x 0.6 x 0.3 Fib. glass 0 0 0 0 SH-28 R

(ACL-907) I I
Blower MB-907 1 679,600 1pm - 316SS 75 0 0 0 SH-2 R

(ACL-907) I I

Secondary air ACL-908 1 679,600 1pm 5.5 x 2.4 x 6.4 316SS 0 0 0 0 SH-28 R. Standby unit.

exhaust unit I

Charcoal filters CF-908 1 679,600 1pm Charcoal 0 0 0 0 SH-28 R

(ACL-908)

Pneumatic D-908 3 679,600 lpm 1.1 M2  CS 0 0 0 0 SH-2 R

Isolation
Dumpers

Heater E-908 1 ThD 4.5 m2  316SS 0 0 0 0 SH-28 R

(ACL-908) -

HEPA filters FH-908 24 28,317 pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-28 R

(ACL-908) I

~EPA filters FH-908 24 28,317 1pm 0.6 x 0.6 x 0.2 Fib. glass 0 0 0 0 SH-28 R

(ACL-908) I I

I
-a-
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Table B-2. Low Activity Waste Vitriflcation-Sulfur Matrix Treatment Facility Equipment List.
~T

TIM.. IN

Deci qupeth n C x tytwxMH Mea Wnme oa

Prefilters FP-908 24 28,317 1pm 0.6 x 0.6 x 0.3 Fib. glass 0. 0 0 0 SH-2 R
(ACL-908)

Blower MH-90i 1 679,600 1pm 316SS 75 0 0 0 SH-28 R
(ACL-908)

Sand storage bin B-1023 1 50 m3 (ESI) 4 x 4 Cylinder 316 SS 0 0 0 0 SH-30
A203 storage B-1024 1 50 mn (EST) 4 x 4 Cylinder 316 SS 0 0 0 0 SH-30
bin

B203 storage bin B-1026 1 50 m' (EST) 4 x 4 Cylinder 316SS 0 0 0 0 SH-30

Ca storage bin B-1028 1 50 m' (EST) 4 x 4 Cylinder 316S 1 0 0 0 0 SH-30
Batch mixer MM-1031 1 12.5 m' (EST) 2.5 x 2.5 316SS 0 0 0 0 SH-30
Service water TK-1553 1 20 in 3 x 3 O/H CS 0 0 0 0 SH-31 R. I day holdup.
tank -

Service water P-1554A 2 523 1pm - Cs 30 0 0 0 SH-31 Rt. Capacity is for each
tank pumps and B 0 5.6 kg/cm2  pump. Power estimated.
Water cooled EC-1566A 2 3,000 Ton 11 x 7.3 x 5.5 Cs 0 0 0 0 SH-32 Rt
chiller package and B (each)

Water cooled EC-1566C 2 2,800 Ton See EC-1566A,B CS 0 0 0 0 SH-32 R
chiller package and D (each)

Water cooled EC-1566E 2 2,200 Ton See EC-1566A,B CS 0 0 0 0 SH-32 R
chiller package and F (each)

Air cooled chiller EC-156601 2 10 Tons (each) See EC-1566A,B CS 0 0 0 0 SH1-32 a
package and H

Demin water TK-1573 1 20 m' 3 x 3 O/H CS 0 0 0 0 SH-32 R
tank



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

M C

Demin water P-1574 1 19 1pm - CS 0.25 0 0 0 SH-32 R. Power estimated.
tank pump a 3.52 kg/cm?

Chilled water P-1575A 2 TED 0 0 0 0 SH-32
circulating pump and B

Closed expansion TK-1576 1 ThD TED CS 0 0 0 0 SH-32 R
task

Boiler BR-1585 1 35,000 lb/hr 3.7 x 4.3 x 6.1 CS 0 0 0 0 150 psig saturated steam.
Weight - 60,000 lbs.

Total power, 1924 52741 10036
cooling load, and
heating load in
kW:

Total cooling 78026 1
water in 1pm:

0i



Table B-2. Low Activity Waste Vitrification-Sulfur Matrix Treatment Facility Equipment List.

Mm 0lhtti 1 N
.01ta_

Uqi_____._fPh __ ww

Notes:

ammonium phosphomolybdate
centrifugal
cubic centimeter
coil
cross sectional area
diameter
diethylene-triamine-penta-acetic acid
fluidic
height
hour
hydrofluoric acid
high-efficiency particulate air
mercury
internal diameter
ion-exchange
kilogram
length
pound
low-level waste

1pm
M
V13
M

NPH
O/H
OD
ppm
R
S
Sr
SREX
Ss
STD
SW
TBD
te/H
W

liters per minute
meter
cubic meter
minute
square meter
normal paraffin hydrocarbon
overall height
organic destruction
parts per million
revised since last revision
stirrer
strontium
strontium extraction
stainless steel
standard
sludge wash
to be determined
metric ton/hour
width

INITIAL PRETREATMENT MODULE: FOR CASE 2A: DETACHED LLW TREATMENT LOW SOURCE TERM EQUIPMENT LIST
DOCUMENT IDENTIFIER: E/B-SD-W236B-EL-003-REV D, DATE: 05/12/1994 DATA FOR COSTING AND PRELIMINARY LAYOUT
PURPOSES ONLY.

I-n

APM
C
cm2

CL
CSA
dia
DTPA
F
H
H
HF
HEPA
Hg
ID
IX
kg
L
lb
LLW



Table B-3. Low Activity Waste Grout (Salt Grout) Treatment Facility Equipment List for LLW Option B.
Equipment EqipTentd No. of Capacity/ Physical Size (M 4i Powet Total Cool Total CoI Total Beat ShId ~ ~ ~ ~ ~ 4~Pweraelpn.n~saDesctilo Items flow x M1) MatiW 0LoadkW Werpm l F kCmmente

Portland cement TK-IA and B 2 60 m' 3.65 M dia x 7.5 M C.S 0 0 0 0 0 Part of MU-8
day storage sillo (1.5 m H cone)

Pulverised fly TK-2 1 60 m' 3.65 M dia x 7.5 M C.S 0 0 0 0 0 Part of MU-8
ash day storage (1.5 M H cone)
silo

Blast furnace TK-3 1 60 m' 3.65 M dia x 7.5 M C.S 0 0 0 0 0 Part of MU-8
slag day storage (1.5 m H cone)
silo

Powderblending TK-4A andB 2 Sml 2Mdiax3.M(OS C.S 0 0 0 0 0 S; part of
tank M H cone) MU-8

Air receiver TK-5 I TBD TBD C.S 0 0 0 0 0 Part of MU-8

Dense phase P-6A and B 2 TBD TBD C.S 0 0 0 0 0 Part of MU-8
pump

Powder blending WU-7A and 2 0 0 0 0 0 Part of MU-
weigh unit B 

Mobile powder MU-8 1 13 M W x 18 M L x C.S 0 0 0 0 0 Total of 2
receipt and 18.5 M H required for the
blend unit 14 grout

facilities

Mobile grout MU-9 1 16 M W x 16.7 M L C.S 0 0 0 0 0 Total of I
unit x 18.5 M H required for the

14 grout
facilities

Blended powder TK-lOA and 2 8 m 2 M dia x3.5 M C.S 0 0 0 0 0 Part of MU-9
day bin B (0.8 M H cone)

Day bin weigh WU-IIA and 2 0 0 0 0 0 Part of MU-9
unit B

Screw conveyor MC-12A and 2 10 jni/hr C.S 0 0 0 0 0 Part of MU-9
B

IQ,



Table B-3. Low Activity Waste Grout (Salt Grout) Treatment Facility Equipment List for LLW Option B.
Equipment Equipment Id No. of Capactyl Physical Size (M di Power Total Cool Total Cool Total Heat St
Detctipttou dw Items how x M tal Y N&. Comments

Pug mill MC-13 1 10 m&hr 1.1 M W x 4.5 M L 316SS 0 0 0 0 0 Part of MU-9
x 1.8 M H nuclearized

scott pugmill
model
PM 3610

Surge tank TK-14 1 2m ni l.2 Mdia x 2M 31683 0 0 0 0 0 Part of MU-9
Grout feed pump P-15 1 10 m hr 316SS 0 0 0 0 0 Part of MU-9

__________________moyno type

Grout washings TK-16 1 2m I, .2 Mdia x 2M 316SS 0 0 0 0 0 S; part of
tank MU-9
Grout washings P-17 1 3 mr 316SS 0 0 0 0 0 Part of MU-9
return pump

Active GB-IS 1 I.5SMW x 3M Lx 33/Pb 0 0 0 .0 0 Padtof MU-2
connection bulge 2MH ut.frm
Groutmixand OB-19 1 2MWxS.5MLx 83/Pb 0 0 0 0 0 PartofMU-9
connection bulge 8.5 M H

Inactive services 0B-20 1 IMWx3MLx 316SS 0 0 0 0 0 Part of MU-9
connection 2MH

Powder receipt 0B-21 1 I MWx2MLx C.S 0 0 0 0 0 Part of MU-9
connection 2MH

LLW grout GT-22 0 11350tubes 2 MODxO.3M1ID C.S 0 0 0 0 0
storage tube required x 12 M H

Tube guide (1T-23 0 1350 C-S 0 0 0 0 0 Fixed to vault
guides floor

required

Grout GT-24 38 75 M M dia tube C.S 0 0 0 0 0
distribution -331 in of tube
manifold required

Ut

tr

rn

*
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Table B-3. Low Activity Waste Grout (Salt Grout) Treatment Facility Equipment List for LLW Option B.

Equipment Eqnipmeut Id No. of Capacity Physical Size (M dia Power Total Cool Tvtal Cool Total flw 0Sheet
Descriptio- Items flow iME) M f W La k Water IM dkW N&. Comtentm

Vault floor plug FX-25 0 1350 plugs 2.3 M dia x 1 M H CONC/ 0 0 0 0 0
required C.S

Grout VL-26 0 54/maaifol 75 M M N.S C.S 0 0 0 0 0 54 actuators
distribution d required required
manifold

Valves Hasi-sleeve plug Actuators will
be reused on
next manifold

Supply air ACU- 700 3 26m/s 6MLx3MWx C.S 130 0 0 0 0 2 run I standby
handling unit (each) 2 M H (located in

centralized
facility)

Cell inlet filter IFH- 701 14 1.6 m'Is 1.6 ML xl. MW C.S 0 0 0 0 0 (ocated in
housings (each) x 1.9 M H grout fkcility)

Cell inlet filters EL- 702 56 0.95 m% 0.5 x 0.624 Glass 0 0 0 0 0 (ocated in
(each) fiber grout facility)

Zone I exhaust K- 703 3 2.4 M L x 2.2 M W C.S 130 0 0 0 0 (located in
fang x 3.2 M H centralized

I I___ Ifacility

Zone I primary P- 704 28 52 ms 1.6 ML x 1.8MW C.S 0 0 0 0 0 100% standby
filter housings (each) x 1.9 M H (located in

centralized
I facility)

Zone 1 P1- 705 28 52mIs 1.6 ML x 1.M M W C~S 0 0 0 0 0 100% standby
secondary filters (each) x 1.9 M H (located in
housings centralized

facility)

A
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Table B-3. Low Activity Waste Grout (Salt Grout) Treatment Facility Equipment List for LLW Option B.
Equipment Equipment Id No. of Capacity/ Physical Size (M dia Powet Total Cool Total Cool Total Heat She t
Description Items flow xM H) Mateial L terpsiakW N. Cw-Minent

Zone I primary FL- 706 112 0.95 m'/s 0.5 x 0.624 Glass 0 0 0 0 0 100% standby
filters (each) fiber (located in

centralized
facility)

Zone I FL- 707 112 0.95 n'/s 0.5 x. 0.624 Glass 0 0 0 0 0 100% standby
secondary filters (each) fiber (ocated in

centralized
facility)

Zone I exhaust K- 708 2 2 ms 0.9 M L x 1.8 M W C.S 36 0 0 0 0 1 run t standby
fans . (each) x 1.9 M H (located in

grout facility

Zone I primary FH- 709 1 2 m'/s 0.8 M L x 1.8 M W C.S 0 0 0 0 0 100% standby
filter housings x 1.9 M H in unit (located

in grout
facility)

Zone I FH- 710 1 2 m/ 0.8 M L x 1.8 M W C.S 0 0 0 0 0 100% standby
secondary filter x 1.9 M H in unit (ocated
housings in grout

facility)

Zone I primary FL- 711 4 0.95 m3/s 0.5 x 0.624 Glass 0 0 0 0 0 100% standby
filters (each) fiber (located in

grout facility)

Zone 1 FL- 712 4 0.95 ml/s 0.5 x 0.624 Glass 0 0 0 0 0 100% standby
secondary filters (each) fiber (located in

grout facility)

Zone 1 filters D- 713 3 26 mIs 0.6 M L x 1.5 M W C.S 0 0 0 0 0 (located in
manual fan (each) centralized

facility)

LA



Table B-3. Low Activity Waste Grout (Salt Grout) Treatment Facility Equipment List for LLW Option B.

B- nlpment: :qnlpent Id Nozof Capacltfl Physical .size ( dii Power Total Cool Tota Cool Total Heat Sheet
Descdtln <9 ?tinA iio& x4MIH) Maierial<kW~ ladkW~ WaMer pm ladk o. Cmet

Zone 1 filters D- 714 3 26 ni/s 0.6 M L x 2 M W x C.S 0 0 0 0 0 (located in

pneumatic (each) I M H centralized

isolation facility)
dampers

Zone I manual D- 715 2 2 m/s 0.6 M L x 0.5 M W C.S 0 0 0 0 0 (located in

fan isolation (each) x 0.5 M H grout facility)

dampers

Zone I filters D- 716 2 2 mrs 0.6 M L x 0.5 M W C.S 0 0 0 0 0 (located in
pneumatic (each) x 0.5 m H grout facility)

isolation
dampers

Zone 1 filters D- 717 56 3.8 m's 0.3 M L x I M W x C.S 0 0 0 0 0 (located in
manual isolation (each) 0.2 M H centralized

dampers I facility)

Zone I filters D- 718 56 3.8 m's 0.3 M L x 1 M W x C.S 0 0 0 0 0 (located in

manual isolation (each) 0.2 M H grout facility)

dampers

Zone I inlet D- 719 28 1.6 m'/s 0.3 M L x I M W x C.S 0 0 0 0 0 (ocated in
filter isolation (each) I1 MH grout facility)

dampers -1 1 1 1
inlet louvers Le 720 1 52 mi/s 4 M L x 0.15 M W x C.S 0 0 0 0 0 (located in

41MH centralized
facility)

Total power, 296 0 0
cooling load,
and heating load
in kW:
total cooling 0
water in 1pm: I I

C'

0



Table B-3. Low Activity Waste Grout (Salt Grout) Treatment Facility Equipment List for LLW Option B.
Equipment Equipment Id No. of Capacity/ Physical Size (M dik Power Total Cool TotaCocl Total Rest Sheet R'
Description fxi) MkW WateL dW No.0 ACmentk

Notes:

APM = ammonium phosphomolybdate
C = centrifugal
CL = coil
CSA = cross sectional area
dia = diameter
DTPA = diethylene-triamine-penta-acetic acid
F = fluidic
H = height
hr = hour
HP = hydrofluoric acid
Hg a mercury
ID = internal diameter
IX = ion-exchange
L = length
1pm = liters per minute
LLW = low-level waste
r = cubic meter

See Jansen, 0., 1955, Equipment Sizing Calcudons for the Extensive Separations
Rev. 0, Westinghouse Hanford Company, Richland, Washinton. Table B-3 is based up

M =
NPH =
S =

O/H a

OD =

ppm a
R a

S -
Sr
SREX =
SS =
STD -
SW =
TED =
te/H =
w =

meter
normal paraffin hydrocarbon
see
overall height
organic destruction
parts per million
revised since last revision
stirrer
strontium
strontium extraction
stainless steel
standard
sludge w ash
to be determined
metric ton/hour
width

Alternatives Engineering Data Package, WHC-SD-WM-DP-130,
the following calculation.

(7)
C,,Y

hi
$

0

Verified Calculation (EIS-017) of LLW Grout Facility Throughput and Equpment Sizes.
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Table B-4. Cesium and Strontium Capsule Cut Up Cell Equipment List for HLW Option 2.

Gamma gate GO-I 1 Basket size clear 0 0 0 0 0 BUSS cask docking
(import) opening, approx. station

Im dia. x Im H

BUSS cask CC-2 1 0 0 0 0 0 BUSS cask import
bogie docking station
Basket stand ST-3 2 0 0 0 0 0 One each for the

outer and inner
capsule ending cells

Cooling rack RK-4 1 7 capsules, .3m 0 0 0 0 0
centers minute

Outer capsule FX-5 1 0 0 0 0 0 w/capsule tilt
end cutting
machine

Shielded GG-6 1 1.2m dia. x .2m H 0 0 0 0 0
turnstile
(capsule
transfer
machine)

Inner capsule FX-7 1 0 0 0 0 0 Cuts both ends of
nd cutting the inner capsule
machine

Roll crusher FX-8 1 0 0 0 0 0 This unit located on
the end cutting and
press table

Hull and end BB-9 2 7 capsules .5m dia. x .6m O/H 304L SS 0 0 0 0 0
decontaminati
on basket

w
LA
00



Table B-4. Cesium and Strontium Capsule Cut Up Cell Equipment List for HLW Option 2.

Decontaminat 00-10 2 .7m din. clear 304L SS 0 0 0 0 0
ion tank opening
shielded tank
cover

Cs rinse tank GG-11 I .7m diat. clear 304L SS 0 0 0 0 0 w/cover and spray
shielded tank opening rings
cover

Jib hoist (.75 CN-12 2 0 0 0 0 0 One each for the
Te capacity) outer and inner

capsule hull ending
cells .

Capsule FX-13 1 0 0 0 0 0 Includes basket
shredder dumping mechanism

and hopper cover

Waste drum CC-4 1 0 0 0 0 0
export bogie I

Buss cask CN-15 1 0 0 0 0 0 Lid and delid the
lid/delid BUSS cask
machine

Shielded WN-16 8 0 0 0 0 0
windows

CCTV TV-Y7 2 0 0 0 0 0 One each for the
cameras and outer and inner
associated capsule ending cells
equipment

Waste drum G0-18 2 1.5m Wx2m O/H 0 0 01 0 Waste drumexo
export shield cell

Doors gamma gates

w

C-T

c-n
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Table B-4. Cesium and Strontium Capsule Cut Up Cell Equipment List for HLW Option 2.
pmyaPlwe Tft) Total Coo T t

Buss cask 00-19 1 2.1m W x 2.75m 0 0 0 0 0
import shield O/H
door

SrF2 slurry TK-20 1 .75 m' .Am dia. x 304L SS 0 0 0 0 0
tank 1.5m O/H

Cs rinse tank TK-21 1 .28 ms .Gm dia. x Im O/H 304L SS 0 0 0 0 0

Cs collection TK-22 1 .75 m3 .Am dia. x 1.5m 304L SS 0 0 0 0 0
tank O/H

Drain tank TK-23 1 .75 m' .8m dia. x 1.5m 304L SS 0 0 0 0 0
O/H

Decon tank TK-24 1 .9m dia. x 304L SS 0 0 0 0 0 Travels under the
1.5m O/H outer and inner

capsule ending cells
on rails

Cl ix DX-25 .lmdia. x Im H 304L SS 0 0 0 0 0
Column

Pump P-26 6 TBD 304L SS 0 0 0 0 0 All pumps remote
maintainable, 3 each
fluidic, 3 each
centrifugal

Valves VL-27 8 50mm dia. 304L SS 0 0 0 0 0 Remote
- Imaintainable

Nitric acid TK-28 1 .38 m' .7m dia. x Im H 304L SS 0 0 0 0 0
tank

Decontaminat TK-29 1 .38 m .7m dia. x Im H 304L SS 0 0 0 0 0
ion solution
tank

t~1
$

S.
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Table B-4. Cesium and Strontium Capsule Cut Up Cell Equipment List for HLW Option 2.
qupment EquIYmenk N4. gf 0h41ical w z4tP_ wr

Sodium TK-30 1 .38 n' .7m dia. x I mm, 304L SS 0 0 0 0 0
hydroxide
tank

Spare TK-31 1 .38 m' .7m dia. x tm H 304L SS 0 0 0 0 0
chemical tank

Crane, CN-32 I I Te 0 0 0 0 0 Located in the
monorail maintenance cell

Engineered 0-33 12 .3m dia. stepped 0 0 0 0 0
floor plugs to .25m dia.

Floor/wall BX-34 3 6 connections/ im x Im 0 0 0 0 0
Boxes box

Jib hoist 00-35 2 0 0 0 0 0
maint bulges

Vertical 06-36 1 0 0 0 0 0 6 in. nom. CS platq
shield door for shielding, for
bulges the BUSS

Shielded GG-37 4 Im W x 2.2m O/H 0 0 0 0 0
personnel clear opening
Doors

Waste drum CN-38 1 0 0 0 0 0 Lid and delid the
lid/delid waste drums
machine

SrF2 press FX-39 1 0 0 0 0 0 55mm dia. x Im
stroke

Waste drum FL-40 I Internal dims of 0 0 0 0 0 Of sufficient size to
cask .65m dia. x l.5m H flask 55 gallon

I I Iwaste drums

a'



Table B4. Cesium and Strontium Capsule Cut Up Cell Equipment List for HLW Option 2.
;Pt t T T W

Vertical Ce41 2 0 0 0 0 0 No bulge above the
shield door floor level, these are
bulges for the waste drum

export area.

Manipulators CN-42 4 0 0 0 0 0 2 each for the inner
and outer ending
cells

Total power, 0 0 0
cooling load,
and heating
load in kW.

Total cooling 0
water in pm: I i t I

Notes:

dia.
H
Id.
in.
kW
pm
mms
M

O/H
TBD
W

diameter
height
identification
inch
kilowatt
liters per min.
cubic millimeter
meter
cubic meters
overall height
to be determined
width

0
hi$
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PROCESS FLOW DIAGRAMS
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APPENDIX C

PROCESS FLOW DIAGRAMS

This appendix includes the following process flow diagrams.

Figure C-1. Extensive Separations Pretreatment and High-Level Waste Treatment
Process Flow Diagram.

Figure C-2. Low-Level Waste Vitrification Process Flow Diagram.

Figure C-3. Low-Level Waste Grout Process Flow Diagram.

Figures C-1 through C-4 provide process flow diagrams for the extensive separations
pretreatment and high-level waste vitrification treatment process, low-level waste vitrification
treatment process, low-level waste grout treatment process, and cesium and strontium capsule
pretreatment, disassembly, and metathesis process, respectively. The flowsheet material
balances for Figures C-1 through C-3 are in Appendix A; Appendix D provides unit process
descriptions. The resulting cesium/strontium capsule process stream (Figure C-4) is
represented by a CsNO3 and SrF2 stream added to the high-level waste melter feed stream in
the main flowsheet for the extensive separations pretreatment and high-level waste
vitrification treatment process.
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